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ABSTRACT 
m e  occurrence of falls affects approximately one third to one half of seniors over the 
age of sixty-five and accounts for substantial morbidity, mortality, and disability. Falls that 
do not result in seri~us inju-y, hospitalization or death have the potential to affects seniors* 
socially and psychologically (e-g., loss of confidence, restriction of mobility, fear of falling) 
(Kane et al., 1989; Tideiksaar, 1989). Further, despite the low percentage of falls resulting in 
fractures, the absolute number of seniors that endure fractures taxes the health care system 
considerably (see, for example, Kellogg International Work Group, 1987). Thus, the 
provision of accurate information pertaining to the risk factors and preventive strategies for 
falls would seem essential in times of fiscal restraints. 
Unfortunately, progression of knowledge within the area of falls prevention has been 
hampered primarily by many methodological and conceptual limitations. Additionally, no  
one data set or research study has been able to adequately deal with al1 of the issues and 
gaps that need to be addressed. Therefore, in order to obtain a better understanding of the 
"big picture" concerning falls, it would seem necessary to tap into multiple sources of data 
concerning fall information. Secondary data sources, in addition to the collection or primary 
data. were thus used to address speafic gaps within the literature. Speafically, the 
distinction between onetime fallers and multiple fallers within different settings (e.g., 
community-based, institutional settings), the existence of effect modification within models, 
and the analysis of information at the national level pertaining to falls was conducted. 
Further, the testing of falls education dasses and balance control exerase programs within 
gymnasiums and aquatic settings in the prevention of falls were exarnined. The data sets 
utiiized for this analysis induded the Survey on Ageing and Independence, the National 
Population Health Survey, data from the Program Needs Survey at Grand River Hospital: 
Freeport Health Centre, and pnmary data collected from the completion of the intervention 
program for falls. 
in the institutional setting, simiiar risk factors were obtained for one-time and 
multiple fallers. For example, w of psychotherapeutia, experiencing a heaith change within 
the last six months, medical diagnosis, impaired mobility and impaired tramferring status 
maintained significance within the final model for time-to-first-fall, while a health change, 
impaired mobility and transferring status were the risk factors that predicted multiple fa11 
status. Similarly, in the intervention study risk factors between one-time and multiple fallers 
were quite comparable. Being male, having support of family, a prior history of falling, and 
impairments in balance/balance confidence were the significant factors in time-to-first-fall. 
For multiple fallers, hours of sleep, heart conditions, experiencing an extemal injury within 
the previous year, and impaired balance/balance confidence were significant. 
in the analysis of the Survey on Ageing and Independence several interaction terms 
maintained significance within the final models. Specifically, interaction terms between age 
and gender, age and activity limitations, and gender and home maintenance s ta tu  were 
obtained within the model for intemal injuries. The gender and home maintenance 
interaction was also obtained within the model for injuries extemal to the home. These 
findings suggest that interaction terms are of importance in determuiing the precise 
assoaations in the prediction of faîls. 
The examination of data at the national level revealed a number of risk factors for 
falls. General trends between the Survey on Ageing and Independence and the National 
Population Health Survey showed that being fernale, advanced age, and measures with 
respect to social support or homecare services preàicted risk of falling; however, several 
variables that were not common to both data sets were also fomd to predict Nk. For 
example, medication use and impaired mobility was associated with fail risk in the National 
Population Health Survey, while homes in need of major repairs predicted N k  within the 
Survey on Ageing and Independence. Therefore, although the two surveys were similar in 
several respects, the differences that exist offer great insight for fuhue directions in the 
management of falls among seniors. 
The intervention program for falls generally revealed that the seniors participaüng in 
the balance control program experienccd significantly less multiple falls, hospitalizations, 
fractures and deaths than the control group. Further, the experimental group significantly 
improved their balance and balance confidence after the intervention (Time 2) and at follow- 
up (Tirne 3) as compared to the control group. The resuits from this study warrant the 
further examination of the balance control programs within a gymnasium or pool setting, as 
part of a multidimensional risk abatement intervention in the prevention of falls. 
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CHAPTER 1: OVERVIEW OF FALLING AMONG SENIOR POPULATIONS 
1.1: Magnitude of the Problem 
Falls among elderly individuals account for substantial rnorbidity, mortality and 
disability, and thus constitute major health problem for seniors. It has been estimated that 
approxirnately one third of community-based seniors over the age of 65 fall each year (see, 
for example, Blake et al., 1988; Campbell et al., 1981; Campbell et al., 1988; Prudham & 
Evans, 1981; Tinetti et al., 1988). Prudham and Evans (1981) report that this rate increases to 
forty percent for seniors over the age of 80. Josephson et al. (1991) estimated that the amual 
rate of falls in community surveys of seniors living at home (Campbell et al., 19908; Gabell et 
al., 1985; Perry, 1982; Robbins et al., 1989; Teno et al., 1990; Tinetti et al., 1988) was between 
0.2 to 0.8 falls per person. 
Falling is the leading cause of injury and the sixth leading cause of death in 
individuals over the age of 65 (Baker & Harvey, 1985). The Ontario Medical Association 
(1992) estimated that approximately 600 seniors (65 years of age and over) died each year 
between 1985 and 1990 as a result of falls. Seniors that do survive from falling often 
experience a nurnber of complications including resû-icted activity, soft-tissue injuries or 
fractures (see, for example, Baker & Harvey, 1985; Gryfe et a l ,  1977; Tinetti, 1987). Although 
the majority of falls do not lead to senous injury, hospitalization, or death (Lilley et al., 1995; 
O'Loughlin et al., 1993; Tideiksaar & Kay, 1986), Tideiksaar (1989) and Kane et al. (1989) 
report that individuals may acquire impaired mobility from injury, fear, from a lack of self- 
confidence, or from restriction of ambulation, either self-imposed or imposed by family 
members, in an attempt to prevent subsequent faiis (see also, Campbell et al., 1989; Tinetti et 
al., 19938). The serious nature and consequence of non-injurious falls, such as fear of falling 
or lack of self-confidence, should not be underestimated (Bnunmel-Smith, 1930; Kiel, 2993). 
For example, Nevitt et al. (1991) found that one third of seniors that had fallen reported 
reduced participation in social activities, while 16% of fallers reported Lirniting their usual 
activities because they feared subsequent falls. Further, Tinetti et al. (1988), found that 
approxirnately half of seniors that fell reported fear of falling, while one-quarter reported 
restncting their activity after a fall. 
With respect to fractures and soft tissue injuries, approximately five percent of fa11 
episodes result in fractures, while an additional five percent cause S ~ ~ O U S  soft tissue injuries 
(see, for example, Gryfe et al., 1977; Tinetti, 1987). Both of these injuries may require 
hospitalization or imrnobilization for extended periods of time (Tinetti et al., 1988). Further, 
it has been found that elderly women experience higher fa11 rates than men and are also 
more likely to sustain fall-related fractures (see, for example, Sattin et al., 1990; Sjorgen & 
Bjornstig, 1991); however, older men have a higher rate of death as a result of falls (see, for 
example, Campbell et al., 1981; Hope ,  1982; Çamn et al., 1990). Approximately, 1 in 40 
seniors are hospitalized as a result of their falls (Campbell et al., 1981). Gryfe et al. (1977) 
and Josephson et al. (1991) contend that approximately 50% of elderly individuals admitted 
to a hospital after a fa11 are alive one year later. Additionally, repeated falls are one of the 
factors that often lead to institutionalization of previously independent seniors (Dunn et al., 
1993; Josephson et al., 1991; Kane et al., 1989). Sattin et al. (1990) report that approximately 
50% of fall injury events that occurred within the home and required hospital admission, 
subsequently resulted in nursing home placement upon discharge. Kiel et al. (1991) concur 
with these findings, and report that one-tirne fallers, and more specifically repeated fallers (2 
or more falls in the preceding year), were at greater risk of subsequent hospitalization, 
admission into nursing homes, and frequent contact with a physician than nonfallers, after 
controlling for age, gender, perceived health status, and difficulties with activities of daily 
living. 
According to Riley (1992), a leading cause of hospitalization and death among seniors 
is the result of accidents, with accidental falls being the most frequent cause of accidents 
within the elderly population. In 1989, accidental falls accounted for 65% of all accident- 
related hospital separations (a separation form is completed whenever a patient is discharged 
or if a patient dies within the hospital), 72% of accident-related days of hospital care and 560h 
of accidental deaths for individuals over the age of 65 (Riley, 1992). 
Figures 1.1A and l . l B  show that age-specific mortality rates for acadental falls were 
highest for those aged 65 years of age and over. Further, accidental falls were the principal 
cause of accidental deaths for both genders over the age of 65 (Table 1.1). Specifically, 58% 
and 65% of accidental deaths were accounted for by accidental falls for men and women, 
respectively in 1989. Among the higher age categories, the risk of death increased, with 
individuals aged 85 years of age being three times more likely to fa11 compared with those 65 
to 74 years of age (Riley, 1992). 
The mortality rates for accidental falls increased with age for males and females 
(Figures 1.2A & 1.2B). Age-specific mortality rates were somewhat higher for men iii al1 age 
categories. According to Figure 1.2A & B, the fall-related mortality rate for individuals of 
both genders over 85 years of age was approximately 2 times greater than the rate for 
individuals between 74 and 84 (Riley, 1992). 
With respect to fall-related separations within hospitals, rates were higher for 
individuals over the age of 65 (Figures 1.3A & 1-38) and they also tended to inaease with 
age, as did the mortality rates. In 1989, accidental faiis for men aged 65 and older accounted 
for 56% of all accident-related hospital separations, and 68OA of accident-related hospital days. 
Conversely, accidental falls for women aged 65 and older accounted for 70% of accident- 
Figure UA: Mortality Rates for Accidental Falls for  males 
(deaths per 100,000 population) 
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Figure 1.2A: Mortality Rates for Falls for Males 
(deaths per 100.000 population) 
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Figure 1.3A: Separation Rates for Falls for Males 
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Figure 1.3B: Separation Rates for Falls for Fernales 
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related separations, and 74% of accident-related hospital days (Table 1.2) 
in institutional settings, the incidence rate of falls is generally higher than among the 
community-based elderly. &muai incidence rates of falls ranging from 0.6 to 3.6 per bed 
(mean of 1.7) have been reported among several studies of institutionalized seniors (see, for 
example, Gryfe et al., 1977; Morgan et al., 1985; Morse et al., 1985; Rubenstein et al., 1988). 
Brummel-Smith (1989) and Rubenstein et al. (1988) contend that higher rates of falling exist 
in institutions primarily because of the greater occurrence of frailty and disability among 
institutionalized seniors. They further note that the differences may be the result of 
variations in reporting between the two populations (Luukinen et al., 1995; Rubenstein et al., 
2988), as al1 events are to be recorded within institutions. Similar to the community-based 
elderly, approximately 5O' of falls result in fractures (see, for example, Gryfe et al., 1977; 
Nelson & Amin, 1990; Tinetti, 1987). Additionally, an estimated 5 to 10% result in serious 
injury (e.g., sprains, joint dislocations) O ther than fractures tha t require medical assistance 
(Gryfe et al., 1977; Nelson & Amin, 1990; Tinetti, 1987) for institutionalized seniors, although 
a recent study by Luukinen et al. (1995) found that injury-causing falls (eg., minor and major 
soft tissue injuries, fractures) were more frequent in elderly living in long term institutions, 
as compared to the community-based. They contended that the differences in reporting may 
partially account for this finding. 
According to Lilley et al. (1995) it is difficult to determine the exact cost associated 
with falls, given the numerous types of injuries and treatments involved. There are no 
readily available statistics concerning the cost of falls and fall-related outcornes in Canada. 
Rice's (1989) report to the United States Congress estimated the cost of falls for seniors at 
approximately $10 billion of the $158 billion lifetime economic cost of injury (King & Tinetti, 
1995; Sattin, 1992). Further, in Washington State hospitals 5.3% ($53,346,191) of hospital costs 
Table 1.2: Percent of  Accidental Fa11 Hospital Separations to Total Accident Hospital 
Separations & Percent of Fall-Related Accident Hospital Days to Total 
Accident-Related Hospital Days 
Males 56 47 58 76 
1989 




Hospital Days To ta1 65 to 74 75 to 84 85+ 
Males 72 70 73 76 
1985 , 
Females 75 70 76 78 
Males 68 60 71 73 
1989 






65 to 74 
49 
65 







($995,499,233) were attributed to fall-related trauma (Alexander et al., 1992); however, these 
cosh did not account for long term consequences of falls (e-g., loss of independence, loss of 
confidence). Further, approximately 8% of elderly individuals over seventy years of age 
visited emergency roorns for fall-related injuries, with 30 to 40% of them being hospitalized 
thereafter (average length of stay = 8 to 15 days) (Sattin, 1992; Sjorgen & Bjornstig, 1991). 
Additionally, seniors that were hospitalized were more Iikely to be discharged to nursing 
homes, than non-fallers (Alexander et al., 1992; Tinetti et al., 19938). After controlling for 
age, gender, perceived health, and differences in activities of daily living, Kiel et al. (1991) 
found that fallers (particulady multiple fallers) were at greater risk of hospitalization, being 
admitted to a nursing home and needing physician services, as compared to non-falling 
controls. 
It is important to realize that the problem associated with falls in the elderly is not 
simply the result of their high incidence, since young children and athletes incur higher 
incidence of falls than al1 age groups, except for the frailest older adults. Rather, it is the 
combination of the high incidence of falling, with the high susceptibility to injury among 
seniors that accounts for the problem. This proclivity for injury is associated with the high 
prevalence of clinical disease (e-g., osteoporosis) and age-related changes (e.g.. slowed 
protective reflexes) that make even a seeMngly mild fa11 dangerous (Josephson et al., 1991; 
Rubewtein et al., 1988). Given the magnitude of falls, and the potential senous outcornes of 
fdls, it would seem imperative to provide accurate information conceming the causes and 
potential preventive strategies to reduce falls. 
1.2: Potential Causes and Potential Contributors to Falls in the Elderly 
Falls are not a part of the normal aging process, but rather are attributable to such 
causes as underlying physical illness, medications and environmental hazards which often 
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interact (Kellogg international Work Group, 2987). Kane et al. (1989) contend that falls and 
the factors contributing to falls are often preventable. Thus, in order to develop pradical 
programs for the prevention of falls, it would seem imperative that the causes and potential 
conhibuton to falling is understood. Researchers purport that the factors that contribute to 
or cause falls among seniors are multiple and that in many cases, more than one of these 
factors is operating when falls occur (Josephson et al., 1991; Kane et al., 1989). 
1.2.1: Age-Related Factors Contributing to Instability and Falls in the Elderly 
One of the more complex factors associated with falling involves age-related factors 
that contribute to instability. Several age-related factors have been identified as contributing 
to instability and falls among seniors (Table 1.3). According to Kane et al. (1989) the 
majority of "accidental" falls are caused by one or a combination of the factors in Table 1.3, 
and their interactions with a variety of environmental hazards. 
Changes in postural control and gait play a substantial part in a large proportion of 
the falls among seniors. Aging is associated with diminished proprioceptive input, slower 
righting reflexes, diminished strength of the muscles tha t are essen tial in maintaining 
posture, and increased postural sway. (Kane et al., 1989; Tideiksaar, 1990). These alterations 
often contribute to falling, specificaily in cases in which the person is unable to recover from 
a fa11 after encountering an unexpected trip or an environmental hazard (Kane et al., 1989). 
Sattin (1992) contends that abnormalities in gait and balance may also be the result of disease 
or medication use, in addition to age-related changes. 
Orthostatic hypotension or postural hypotension is defined as abnormally low blood 
pressure that occurs when an individual assumes the standing position (Glanze et al., 1990). 
Drops in systolic blood pressure of 20 mmHg or more when an individual moves from a 
position in which he/she is lying, to one in which he/she is standing, are typically indicative 
Table 1.3: Age-Related Factors Contributing to Instability and Falls 
CHANGES IN POSTURAL CONTROL 
decreased propriocep tion 
slower reflexes 
decreased muscle tone 
increased postural sway 
orthostatic hypotension 
CHANGES IN GAIT 
feet not picked up  as high 
O men: develop flexed posture and wide-based. short stepped gait 
women: develop narrow-based, waddling gait 
INCREASED INCIDENCE OF PATHOLOGICAL CONDITIONS (RELATIVE TO 
STABILITY) 
degenerative joint disease 
fractures of hip and femur 
stroke with residual deficits 
muscle weakness from disuse and deconditioning 
peripheral neuropathy 
diseases or deformities of the feet 
irnpaired vision 
impaired hearing 
forgetfulness and dementia 
other specific disease processes (e.g., cardiovascular disease, parkinsonism) 
(Kanc et al., 1989) 
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of orthostatic hypotension (see, for example, Campbell et al., 1989; Wild et al., 1981A). An 
estimated 11 to 30°' of elderly individuals suffer from orthostatic hypotension (Caird et al., 
1973; Mader et al., 1987). This physiological response has been found to play a rote in 
causing instability and subsequently leading to falls in a substantial portion of seniors (Kane 
et al., 1989; Mader et al., 1987). 
Although gait changes that occur with increasing age are not necessarily pathological 
in nature, these changes often increase susceptibility to falls. One of the more frequent 
problems is that many seniors do not pick their feet up as high when waiking, thus 
increasing their chance of tripping or shunbling. Alterations in step length also increase 
individuals' risk of falling (Kane et al., 1989). 
Further, a nurnber of pathological conditions that increase in prevalence as aging 
occurs have been implicated in causing instability and falling (Kane et al., 1989). For 
example, degenerative joint disease can cause pain, unstable joints, weakness of the muscles, 
and neurological disturbances, while fractures of the hip and femur that have been healed, 
may result in an abnormal and less steady gait. Additionally, podiatric complications (e-g., 
bunions, calluses, nail disease, joint deformities), not only cause pain, deformities, and gait 
alterations, but are often correctable causes of instability (Kane et al., 1989). 
1.2.2: Causes of Falls in the Elderly 
Blake (1992) contends that falls are not a diagnosis, but a symptom of some 
underlying cause, generally multifactorial in origin. Multiple, and frequently interacting, 
causes of falling have been identified among elderly populations (Table 1.4), although some 
researdiers believe that the empirical knowledge about the causes of falls remains limited 
( se ,  for example, Kellogg International Work Group, 1987). The poîential causes of falling 
are generally and broadly categorized as Mtrinsic and extnnsic. tntrinsic factors refer to age- 
Table 1.4: Causes of Falls 
ACCIDENTS 
O tme accidents (trips, slips, etc..) 
O interactions between environmental hazards and factors increasing 
susceptibili ty 
SYNCOPE (sudden loss of consciousness) 
DROP ATTACKS (sudden leg weaknesses, without Ioss of consciousness) 
DIZZINESS AND/OR VERTIGO 
O vestibular disease 
ORTHOSTATIC HYPOTENSION 
O prolonged bed rest 
impaired venous retum 
O drug-induced hypotension 
DRUG-RELATED CAUSES 
O diuretics 
O an tihypertensives 
O tricyclic an tidepressan ts 
O hypogl ycernics 
O autonornic dysfunction 
hypovolernia 




SPECIFIC DISEASE PROCESSES 
O acute illness of any kind ("premonitory fall") 
O cardiovascular (e.g., arrhythmias, aortic stenosis) 
NEUROLOGICAL CAUSES 
O transient ischemic attack O s tro ke (acu te) 
O seizure disorder O parkinson's disease 
O cervical or lumbar spondylosis O cerebellar disease 
O normal-pressure hydrocephalus CNS lesions 
IDIOPATHIC (no specific cause identifiable) 
(Kane et al., 1989) 
and disease-related changes that occur within an individual, and increase the individual's 
susceptibility or opportunity to expenence a fall, while extrinsic factors are environmental 
hazards with which seniors are confronted (Nelson & Amin, 1990). Causes of falIs that are 
intrinsic include hearing and visual impairments, neurologic and musculoskeletal disabilities 
(eg. ,  Parkinson's disease, arthritis), dementia, age-related changes in gait and musculature, 
medications, and postural hypotension (Nelson & Amin, 1990). Extrinsic or environmental 
causes encompass the following: cracked and uneven sidewalks, inadequate lighting or 
giaring, throw rugs, frayed carpets, cords, wires, slippery floors and bathtubs, uneven stairs 
and inadequate railings, unavailability of grab bars, beds and toilets of inappropriate heights, 
unstable, and/or low-lying furniture, low beds and toilet seats, poorly maintained walking 
aids and equipment, ill-fitting footwear (Harvey et al., 1994; Kane et al., 1989). 
Although the majority of studies do not necessarily identify one specific cause of 
falling and focus more on the nsk factors for falls, Josephson et al. (1991) compiled data 
from three institutional studies and six community-based studies to determine the major 
cause of falls and their relative frequencies. As would be expected, the relative frequencies 
attributed to various causes differed according to the population being studied. The results 
generally revealed that falls related to environmental factors were more common among the 
community-based than the institutionalized. Further, frail, high-risk populations experienced 
higher rates of medically-related falls and higher incidences of falls of al1 types in cornparison 
to community-based seniors (Josephson et al., 1991). Tideiksaar (1989) concurred, and 
reported that the young old (seniors that are younger than 75 years of age) are more likely to 
fa11 because of normal aging changes (e-g., postural balance) and their interaction with 
environmental hazards, thus accounting for the high number of falls due to t ips  and slips 
(see, for example, Josephson et ai., 1991; Sheldon, 1960), which decrease with advanced age 
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(Tideiksaar, 1989). Further, the old elderly (seniors 75 years of age and oIder) are more likely 
to fa11 because of some underlying health problem (e-g., presence of neurologie disease or 
cardiovascuIar disease) (Tidei ksaar, 1989). This rela tionshi p proposed b y Tideiksaar (1989) 
needs further exploration. 
The resul ts from Josephson and her collegues (1991) estimated the following 
percentages of falls attributable to specific causes: 
(1) 38% accident/environrnent-related (range of 12 to 53%); 
(2) 13% gait problerns/muscle weakness (range of 3 to 39%); 
(3) 11% drop attack (range of 1 to 25%); 
(4) 8% dizziness or vertigo (range of 3 to 19%); 
(5) 5% postural hypotension (range of 2 to 24%); 
(6) 1% syncope (range of O to 13%); 
(7) 17% other specified causes (range of 6 to 37%; and 
(8) 7% unknown causes (range of 5 to 21%). 
The category of "other specified causes" refer to CNS disturbances, acute illnesses, confusion, 
poor eyesight, drugs, alcohol and falling out of bed (Josephson et al., 1991). These 
percentages must be interpreted with caution because of the lack of conçistency in the 
methodology and terminology employed between the studies (Rubenstein et a1.,1988), and 
the differences in the settings of the studies. 
According to the estimates proposed by Josephson et al. (1991) accidents are the most 
common categorized cause of falb among older adults; however, as noted by Kane et ai. 
(1989) many faUs that are attributed to accidents stem from interactions between 
environmental hazards or hazardous activities, and seniors' susceptibility to t-zards because 
of the accurnulated effects of age and disease (Table 1.3). Factors that decrease with age, 
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specifically, postural control, body-orienting reflexes, muscle strength and tone, and height of 
stepping, impair seniors' abilities to avoid falling after an unexpected trip. Decreased 
hearing, vision, and memory further affect the response to environmental hazards that 
seniors elicit (Josephson et al., 1991; Nelson & Amin, 1990). Kane et al. (1989) suggest that a 
large proportion of "accidental falls" could be prevented with environmental assessments and 
modifications. Additionally, altering the instability associated with balance control (e-g., 
through exercises that challenge the balance control system) may also be instrumental in 
decreasing falls among seniors (Sharratt et al., 1992) through the modification of the age- 
related changes to the body, or by halting further age-related changes. Weindruch et al. 
(1991) asserted that even in relatively safe environments (e-g., no environmental hazards), 
risk of falls may be increased in functionally impaired elderly that are not aware of potential 
injury risks associated with their decreased physical capacities and/or the risk of completing 
behaviours that are considered "risk taking", given their frai1 states. 
Cait problems and/or muscle weakness are the second most common cause for falls 
among seniors, and can be the result of age-related changes in the body and other processes 
(Josephson et al., 1991; Rubenstein et al., 1988). For example, gait problerns can anse from 
specific dysfunctions of the nervous, skeletal, circulatory, muscular and respiratory systerns, 
or can be the result of deconditioning from inactivity, as may occur after an acute illness 
(Josephson et al., 1991; Nelson & Amin, 1990). Further, muscle weakness has been reported 
to be a common problem among seniors. Approximately, 48%, 57% and 80% of lower 
extremity weakness were found in comrnunity-based seniors (Campbell et al., 1989), in 
intermediate-care facility patients (Tinetti et al., 1986), and residents of nursing homes 
(Robbins et al., 19S9), respectively. Josephson et al. (1991) contend that although decreases in 
muscle strength occur during the aging process, the majority of the reduction is the result of 
disease and inactivity, rather than aging. For example, parkinsonism, stroke, fractures, 
skeletal abnormalities, arthritis, myopathies, and polyneuropathies are comrnon causes of 
muscle weakness and gait problems (Josephson et al., 1991). Tinetti et al. (1986) report that 
abnormalities of balance and gait are more cornmon in seniors that experience multiple falls, 
when compared to seniors that have fallen oniy once. 
b o p  attacks, a form of transient ischemic attack in which a brief interruption of 
cerebral blood flow results in a person falling to the ground without consciousness being lost 
(Glanze et al., 1990). accounts for 11% of falls (Josephson et al., 1991). The episode may 
affect the person's sense of balance or muscle tone in the legs, which causes the person to 
collapse (Glanze et al., 1990). The weakness experienced in the legs is generally transient; 
howevcr, it may persist for hours. One precipitating event of drop attacks is a sudden 
change in the position of the head (Josephson et al., 1991), while another potential 
contributing factor may be weakness of the leg muscles or hip or joint dysfunctions (Glanze 
et al., 1990). in actuality, the pathophysiology is poorly understood. Seniors may often 
restore the tone and strength in their legs by pressing their feet against a solid object 
(Josephson et al., 1991; Nelson & Amin, 1990). %me researchers contend that drop attacks 
are over-diagnosed among seniors, and fewer than 11% of falls can be attributed to this cause 
(Josephson et al., 1991; Kane et al., 1989). 
Diuiness is often reported to be present among seniors that have fallen, and accounts 
for between 5 to 20% of the falls in seniors. Dizziness is a nonspecific symptom whidi 
means different things to different people, and is attributed to a number of causes (Josephson 
et al., 1991; Nelson & Amin, 1990). Rubenstein et al. (1988) contend that dizziness, described 
as a vague lightheadedness, rnay reflect problerns such as cardiovascular disorders, 
hyperventilation, orthostatis, drug side effects, anxiety, or depression. Altematively, 
symptoms characterized as "imbalance on walking" may be the result of a gait disorder 
(Josephson et al., 1991). Further, tme vertigo (rotational movement sensations) may be 
reflective of disorders of the vestibular systern, such as Meniere's disease (Josephson et al., 
1991). 
Among seniors living within the comrnunity, an estimated 10% have orthostatic 
hypotension (Mader et al., 1987). According to Mader and associates (1987), orthostatic 
hypotension is more cornrnon among seniors with the following risk factors: hypovolernia, 
low cardiac output, parkinsonisrn, metabolic and endocrine disorders, medications 
(specifically, sedatives, antihypertensives, and antidepressants), and autonomie dysfunction 
(which is frequently related to diabetes, age, or damage to the central nervous system). 
Syncope, a sudden loss of consciousness associated with a loss of postural tone, with 
spontaneous recovery (Glanze et al., 1990; Kapoor, 1987), is a serious but less cornmon cause 
of falls in seniors (Josephson et al., 1991). This condition is the result of decreased cerebral 
blood flow or transient cerebral hypoxia (Glanze et al., 1990), or occasionally, frorn metabolic 
causes (e.g., hypoxia, hypoglycemia) (Josephson et al., 1991), and it often symptomatic of 
underlying disease (Lipsitz, 1983). Cardiac arrhythrnias, orthostatic hypotension, vasovagal 
reaction, syncope of unknown etiologies (Josephson et al., 1991), emotional stress, vascular 
pooling in the legs, and changes in body position (Glanze et al., 1990) are some of the 
suggested causes of syncope in seniors; however, determining the prease cause is often 
difficult for the following reasons: (1) the abnormalities causing syncope are often episodic or 
isolated events, and thus, may not be found upon evaluation; (2) the diagnostic criteria for 
syncope causes are too stringent, and therefore, syncope is widerestirnated; and (3) 
individuals may not recall any of the details surrounding the syncopa1 episode. Further, if 
the event was not witnessed, valuable information can be lost and the cause of the event may 
therefore not be apparent (Kapoor, 1987). The difficulty in the evaluation of syncope is 
further compromised by the multiple co-existing diseases, mu1 tiple medica tions and age- 
related physiological changes that predispose elderly to experience syncope events (Kapoor, 
1987). According to Glanze et al. (1990), syncope is often preceded by a sensation of 
Iightheadedness. It may be prevented by lying down or by sitting with the head placed 
between the knees (Glanze et al., 1990). As discussed previously, this condition is often 
difficult to obtain a history for, since many seniors do not remember exactly what happened 
during the fall. Further, drop attacks or dizziness may be rnistaken with syncope (Josephson 
et al., 1991; Kane et al., 1989). 
Josephson et al. (1991) included disorders of the central nervous system, cognitive 
deficits, poor vision, drug side effects, alcohol intake, and acute illnesses in the "other 
specified causes" category. Ailments of the central nervous system, such as dementia, 
cerebrovascular disease and parkinsonism, often cause dizziness, orthostatic hypotension, and 
gait disorders, which result in falls. Alternatively, individuals with cognitive impairments 
are frequently unable to recognize and avert environmental hazards. Moms et al. (1987) 
found that patients with senile dementia of the Alzheimer's type (SDAT) fell three times as 
often as healthy seniors over the shidy penod. Further, although the SDAT fallers were 
predominantly female and slightly older than the controls, as a group they did not differ 
with respect to blood pressure, number and type of medications, impairment of posture, gait 
or sensory motor furtction (Moms et al., 1987). Depression has also been found to be one of 
the causes of falling. Both of these impairments in cognition and falling coincide with the 
findings of Stelmach et al. (1985) who that found that delayed cerebral processing of 
sensorimotor information may underlie many of the falls that occur in geriahil: populations. 
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Dnigs, specifically drugs with sedative, antidepressant, and antihypertensive effects 
(e-g., diuretics, vasodilators, and beta blockers) (Granek et al., 1987; Ray & Griffen, 1990; 
Sorock & Shirnkin, 1988), frequently cause side effects that impair seniors' mental capabilities, 
stability and gait. Alcohol, although understudied, is another specific cause of instability 
leading to falls and serious injury in the elderly. Anemia, hypothyroidism, unstable joints. 
foot problems, and severe osteoporosis with spontaneous fractures are other less commonly 
known causes of falls in seniors (Josephson et al., 1991). 
A number of mechanisms by which medications might contribute to falls have been 
hypothesized. For example, Campbell (1991) suggests that sedation, impaired postural 
stability, hypotension, and iatrogenic parkinson's disease, are a few of the hypothesized 
mechanisrns. Dmgs that produce sedative effects, such as antihypertensives, psychotropic 
drugs, benzodiazepines, antidepressants, and antihistamines (Ray & Griffen, 1991), have al1 
been suggested as possible contributors to falling. Sedative drugs may slow reaction time, 
which may in tum decrease seniors' awareness of hazards within the environment (Campbell, 
1991; %rock, 1988). Additionally, cornbining these effects with age-related decreases in 
sensory perceptions (e-g., in the lower legs) may worsen an existing unstable gait (Sorock, 
1988). Further, seniors are specifically susceptible to various drugs' sedating effects because 
of their impaired dmg elimination, increased sensitivity to drug action, impaired renal 
excretion, smaller body size and altered volume of distribution that rnay augment the plasma 
concentrations of the drugs (Campbell, 1991). 
Medications may also impair postural stability by adversely affecting balance, 
particuiarly body sway, and thus contribute to faiis; however, research studies to confirm this 
hypothesis are still under investigation (Campbell, 1991). Medications that result in postural 
hypotension (e.g., diuretics, antihypertensives, psychot~opics, antidepressants, antipsychotics) 
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(Campbell, 1991; Ray & Griffen, 1990; 1991). particularly because of diminished baroreceptor 
sensitivity, increased prevalence of cardiovascular disease, and impaired efficiency of salt and 
water homeostatic mechanisms, increase the probability of dehydration (Campbell, 1991) and 
promote falling. h g s  that are capable of inducing parkinson's disease in seniors can also 
cause impairments in gait. Phenothiazine and butyrophenone antipsychotic medications are 
thought to block striatal dopamine receptors, and subsequently lead to a parkinsonian 
syndrome, which is not distinguishable from parkinson's disease (Campbell, 1991). Other 
dmgs that may create confusion often leading to wandering, climbing out of bed, and lack of 
awareness of environmental hazards, may also conhibute to falls (Morris et al., 1987). Drugs 
such as levodopa preparations or psychotropic medications, or benzodiazepine withdrawl 
may contribute to the confusion experienced by many seniors, which lead to falls (Campbell, 
1991). 
1.2.3: Potential Risk Factors for Falls 
Tinetti and Speechiey (1991) reported, after reviewing prospective studies within the 
literature, that a small percent of falls actually resulted hom one prorninent, intrinsic cause 
(e-g., postural hypotension), from participation in a dangerous activity (e.g., ladder climbing), 
from one environmental cause (e.g., ice), or a specific disease (e-g., neurological problem, 
parkinsonism). They concluded that the majority of falls by seniors were multidimensional 
in nature, and resulted from combinations of intrinsic and extrïnsic (environmental) factors 
(Tinetti & Speechley, 1991). Given that the exact cause of falling is frequently difficult to 
pinpoint or to predict, specifically with seniors that have multiple and identifiable age-related 
changes and/or medical conditions tha t often precipi tate falls, identifying and treating (or 
modifying) relevant risk factors for falls is an alternative approach in the study and 
prevention of falls (Josephson et al., 1991). Several studies have been conducted with 
community-based, institutionalized, and hospitalized seniors in order to determine risk 
factors for falls among the vanous elderly segments of the population. Each of these areas 
will be discussed in turn. 
1.2.3.1: Potential Risk Factors for Falls Among Community-Based Elderly 
Several risk factors have been recurrently identified within the literature for the 
comrnunity-based elderly. Having a history of previous falls (see, for example, Prudham & 
Evans, 1981; Teno et al., 1990), multiple stumbles (Teno et al., 1990) and being physiologically 
or functionally impaired (see, for example, Campbell et al., 1981; O'Loughlin et al., 1993; Wild 
et al., 1981A, Vellas et  al., 1987) have repeatedly been implicated as risk factors for falling. 
Sirnilarly, the socio-demographic variables of age (Campbell et al., 1981; Craven & Bruno, 
1986; Prudham & Evans, 1981; Wild et al., 1981A), the female gender (Campbell et al., 1988; 
1990A; Craven & Bruno, 1986; Prudham & Evans, 1981; Tinetti et al., 1995A), and living alone 
(Craven & Bnino, 1986; Wickham et al., 1988), have also been found to increase seniors 
susceptibility to falls; however, with respect to gender, Campbell et al. (1981) reported that 
women fa11 more often than men until the age of 75, after which the frequency of falling is 
sirnilar for both genders. Further, the need for support services were predictive of falling for 
women (Campbell et al., 1981). 
Another noteworthy risk factor for falls was the use of various drugs among the 
community-based, specifically alcohol (Waller, 1978), diuretics (Cumming et al., 1991; 
Prudham & Evans, 1981). psychotropics, su& as sedatives and tranquilizers (Campbell et al., 
1989, Maxwell et al., in press, Neutel et al., 1996; Tinetti et al., 1988), antidepressants (Liu et 
al., 1995), vasodilators (Campbell et al., 1988; Cumming et al., 1991). and anti-inflarnmatories 
(Cumming et al., 1991). Further, Cumming et al. (1989) found that the risk of falls was 
increased as the number of medications that were taken was also increased. 
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Specific conditions or diseases were also associated with an increased risk of falling, 
namely cardiovascular disease (Prudham & Evans, 1981), history of hypertension (Yasumura 
et al., 1994), decreased vision (Campbell et al., 1981; Gabell et al., 1985; Perry, 1982), podiatric 
problems (Gabell et al., 1985; Tinetti et al., t988), joint disease (Waller, 1978), and arthritis 
(Blake et al., 1988; Nevitt et al., 1989). Tinetti et al. (1995A) found that individuals that had 
two or more chronic conditions were at greatest risk of experiencing a serious fa11 injury. 
Individuals with cognitive impairments (GabeIl et al., 1985; Nevitt et al., 1991; Prudham & 
Evans, 1981; Tinetti et al., 1995A). dementia (Waller, 1978). and depression (Campbell et al., 
1981; Gabell et al., 1985) have also been found to br  more susceptible to falling. 
Risk factors for falls that were associated with balance, and may have contributed to 
instability in seniors include abnorrnal reflexes (Gabell et al., 1985; Sheldon, 1960), decreases 
in strength (Blake et al., 1988; Lord et al., 1994; Wickham et al., 1989), disability of the lower 
extremities (Tinetti et al., 1988), increased body sway (Overstall et al., 1977), and impairments 
in balance (see, for example, Campbell et al., 1981; 1988; Craven & Bruno, 1986; Sheldon, 
1960; Tinetti et al., 1995A, Wild et al., 1981A) and gait (GabeIl et al., 1985; O'Loughlin et al., 
1993; Perry, 1982; Prudham & Evans, 1981; Tinetti et al., 1995A, Wild et al., 1981A). Other 
risk factors that have been reported among the community-based elderly involve the type of 
activity being completed and vanous environmental hazards that seniors were confronted 
with at the time the fa11 occurred. Activities such as bed tramfers (Campbell e t  al., 1981), 
other bedroom activity (Wild et al., 1981A), climbing stairs (Sheldon, 1960; Tinetti et al., 
1995B, Waller, 1978) and night urination (Stewart et  al., 1992; Yasumura et al., 1994) to name 
a few, were some of the activities that were being undertaken at the time of the fall, while 
poor lighting (Wild et al., 1981A), and irregular ground surfaces (Wild et al., i981A) were 
some of the environmental hazards that have been found to place seniors at risk of falling. 
1.2.3.2: Potential Risk Factors for Falls Among Institutionalized Elderly 
Çeveral of the risk factors reported for the community-based were sirnilar for the 
institutionalized. For example, a previous history of falling (see, for example, Myers et al., 
1991; Roberts & Wykie, 1993; Ruthazer & Lipsitz, 1993) and functional or physiological 
impairments (Margulec et al., 1970; Pablo, 1977; Tinetti, 1986) were also found to be risk 
factors for talls for the institutionalized. Similarly, advanced age (Gryfe et al., 1977; Moms & 
Isaacs, 1980; Myers et al., 1991) and the female gender (Gryfe et al., 1977; Kalchthaler et al., 
1978; Margulec et al., 1970; Morris & Issacs, 1980; Sobel & McCart, 1983) were also significant 
risk factors; however, Morris & Issacs (1980) reported that falls increased with age up to the 
age of 85, and then decreased thereafter with age. Additionally, Gross et al. (1990) and van 
Dijk et al. (1993) reported that men fell more than women, although Van Dijk's (1993) males 
were more demented than the female sample. In the institutionalized, one research study 
found that being divorced, single or widowed increased seniors' susceptibility to falls 
(Margulec et al., 1970). 
Dmgs or medication use were also found to be significant risk factors for falls among 
the insti tu tionalized. Specificall y, an tidepressan ts (Granek et al., 1987; women only for 
Ruthazer & Lipsitz, 1993), psychotropics, such as sedatives and tranquilizers (Granek et al., 
1987, Sobel & McCart, 1983), diuretics (Sobel & McCart, 1983), and vasodilator use (Granek et 
al., 1987; Myers et  al., 1991) were the drugs associated with an increased risk of faiiing. 
Robbins et al. (1989) reported that increased risk was also associated with the number of 
medications taken. The more medications that the institutionalized were prescribed, the 
greater their risk of falling (Robbins et al., 1989). Deaeased vision, hearing, and joint disease 
were associated with decreased mobility and risk of falling (Tinetti, 1986), while 
cardiovascular disease and hypertension (Gross et al., 1990; Sobel & McCart, 1983) and 
osteoarthritis (Granek et al., 1987) were found to be associated with an increased risk of 
falling. Further, N k  was also found to increase with the presence of multiple chronic 
conditions (Hill et al., 1988). Having a cognitive dyshct ion  (Granek et al., 1987), such as 
dementia (Gross et al., 1990, Morris et al., 1987), were also factors associated with an 
increased nsk of falling among the institutionalized. 
Factors associated with balance control and instability were also found to significantly 
increase seniors' risks of falling within institutions. For example, impaired balance or gait 
(Pablo, 1977; Robbins et al., 1989; Tinetti, 1983, decreased muscle or hip shength (Cummings 
& Nevitt, 1991; Lipsik et al., 1994; Robbins et al., 1989; Tinetti, 1987; Whipple et al., 1987), 
decreased reaction time (Cummings & Nevitt, 1991), and altered proprioception (Mion et al., 
1989) were factors that increased the risk of falling among the institutionalized elderly. Other 
risk factors for the institutionalized elderly consisted of factors related to the environment, 
like the improper use of assistive devices, the first week of admission into an institution, 
decreased nursing staff, and the performance of certain activities (see, for example, Hill et al., 
1988; Kalchthaler et al., 1978; Pablo, 1977; Sobel & McCart, 1987; Waller, 1978). 
1.2.3.3: Potential Risk Factors for Falls Among Hospitalized Elderly 
Many of the risk factors dexribed above also apply to hospitalized elderly. A 
previous history of falling (Berry et al., 1981; Hemandez & Miller, 1986; Morse et ai., 1987) 
and functional status were also associated with elderly hospitalized patients; however, with 
respect to huictional status, individuals that were ambulatory and used walking aids were 
most at risk of falling (see, for example, Catchen, 1983; Morse et al., 1987). Socio- 
demographic factors that were found to increase an individuals risk of falling included 
advanced age (Berry et al., 1981; Raz & Baretich, 1987) and the male gender (Catchen, 1983; 
Morgan et al., 1985; Sorock, 1983); however, one hospital study revealed that women were at 
an increased risk of falling (Hernandez & Miller, 1986). 
individuals that had been prescribed psychotropics or other central nervous system 
drugs (Gales & Menard, 1995; Sorock, 1983; Tinker, 1979) had an increased risk of falling. 
Specific conditions or diseases associated with an increased risk of falling among the 
hospitalized included bladder dysfunction (Hernandez & Miller, 1986; Sorock, 1983), trauma 
or diseases of the nervous system (Morse et al., 1985), and cardiovascular disease (Morse et 
al., 1985). Additionally, Morse et al. (1987) found that individuals that had more than one 
chronic condition were at an increased risk. 
Other factors found to increase seniors' nsk of falling were impaired balance, gait, or 
mobility (Morse et al., 1987; Overstall et al., 1977; Studenski et al., 1994), cognitive 
impairments (Morgan et al., 1985; Morse et al., 1987), dementia (Catchen, 1983; Hernandez & 
Miller, 1986) and such environmental elernents as the use of assistive devices (Berry et al., 
1981; Morse et al., 1987), bedrails (Tinker, 1979), wheelchair use (Catchen, 1983; Berry et al., 
1981), and the first week of hospitalization (Catchen, 1983; Tinker, 1979). Various activities 
found to be associated with an increased risk were night bedtime activity (Hernandez & 
Miller, 1986), bedroom activity (Berry et al., 1981; Hemandez & Miller, 1986; Morgan et al., 
1985), and bathroom activity, including toiletting and toilet transfers (Ashley et al., 1977; 
Berry et al., 1981; Garcia et al., 1988; innes and Tunnan, 1983; Morgan et al., 1985). 
1.2.3.4: Potential Risk Factors Associated with One-Time vs Chronic Fallers 
Some limited work has focussed on the issue of the differences in risk factors for falls 
between one-time fallers or occasional-fallers and chronic fallers. For example, Nevitt et al. 
(1989) suggested that risk factors for one-time fallers appeared to be less robust than for 
chronic fallers. Further, single falls were generally less predictable and may have been the 
result of an accident (e.g., environmental hazard) or an overwhelrning incident (e.g., heart 
attack), whereas multiple falls may have been more indicative of intrinsic factors (e-g., 
physiological predisposition to falling, chronic disease, physiological disability) (Nevitt et al., 
1989; Nickens, 1985). After completing a one-year prospective study to determine the risk 
factors for falling, using a sampIe of cornrnunity-based seniors over the age of 75, Tinetti et 
al. (1988) concluded that the risk factors for multiple fallers, as compared to one-time fallers, 
were the same; however, the risk factors were stronger predictors for multiple fallers. Use of 
seda tives, cognitive impairments, lower-extremity disabili ty, palmomental reflex, foot 
problems, and number of balance-and-gait abnormalities were the risk factors found to be 
significant predictors of falls. Further, the risk of falling was found to increase linearly with 
the number of these risk factors present (Tinetti et al., 1988). 
Utilizing data €rom the Longitudinal Study on Aging, DUM et al. (1992) determined 
that seniors that had fallen once in the past year were significantly more likely to be female, 
aged 80 or more, thin (%MI of less than 21), unmarried, and were more likely to report the 
presence of the following conditions: visual or hearing difficulties, osteoporosis/hip fracture, 
arthritis, vascular disease, and difficulty with activities of daily living, as compared with non- 
fallers. Further, individuals that had experienced more than one fa11 within the year 
possessed the same characteristics as above, and were more likely to have less than nine 
years of education, to report the presence of hypertension, heart disease, stroke, diabetes, and 
cancer, and to have had their interview completed by proxy. Further, upon analyzing 
mortality two years after their interview in 1984, 11.9% of non-fallers, 18.0% of one-time 
fallers, and 25.4% of seniors, that had fallen more than twice, had died. Multiple logistic 
regression analysis designed to use falls as predictors of 2-year mortality, revealed that single 
fallers and multiple fallers had a 1.4 and 2.0 increased risk, respectively, of dying as 
compared to nonfallers. These risks remained significant even after controlling for 
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demographic variables and proxy status. Although this study did not determine the 
differences between risk factors for falls based on fa11 status (e-g., one-time vs multiple faller) 
at the multivariate level, the results revealed that multiple fallers may need imrnediate 
intervention, as opposed to one-time fallers (Dunn et al., 1992). 
Univariate results from a study conducted by Wild et al. (1981B) revealed that factors 
predictive of further falls included: previous falls, inability to walk outdoors independently, 
and an abnormal response to the stemal test. Wild et al. (1981B) concluded after further 
analysis, that seniors over the age of seventy-five, primarily rvomen, that had fallen before 
and who were not independently mobile, were at the greatest risk of sustaining further falls. 
It was further recommended that preventive efforts be concentrated on this group, in order 
to reduce the associated mortality with this population of seniors at home (Wild et al., 
19818). 
In a study by Cumming et al. (1991), an analysis was undertaken to determine 
commonly taken medications and the occurrence of falls. After controlling for potential 
confounders (e-g., age, gender, relevant medical conditions, health status, cognitive 
impairment, use of alcohol, depression, and six medications of interest: diazepam, diltiazem, 
diuretics, laxatives, nitroglycenn, tricyclic antidepressants), it was d e t e d n e d  that diazepam 
(odds ratio = 3.7; confidence interval = 1.5 - 9.3), and diuretics (odds ratio = 1.8; confidence 
interval = 1.2 - 2.8) were significant risk factors for multiple falls. The other four medications 
were found to be important risk factors for multiple falls; however, these medications did not 
reach significance. One possible limitation with this shidy is that Cumming et al. (1991) 
grouped non-fallers and one-time fallers together, and subsequently compared this group to 
multiple Mers. It is possible that non-fallers and one-time faiiers may be two distinct 
groups, and thus may have affected the results. This possibility needs hrther exploration. 
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A discriminant analysis, which included seniors from the community, from residential 
homes, and from public and pnvate hospitals, revealed that functional disability and 
receiving of professional and family support were the major predictors for individuals most 
likely to experience "pattern falls" (a fa11 which was assessed as resulting from only minimai 
upset, and primarily from a balance or postural stability disorder. These falls were 
considered liable to recur, since the contribution from external factors was minimal). 
Unfortunately, pattem fallers included individuals that may have only fallen once (Campbell 
et al., 1982). Thus, differences may exist between individuals that have fallen once, and 
individuals that have fallen more than once, among this group of "pattern fallers". 
Within a nursing home setting, Gross et al. (1990) found that 40 of the 115 identified 
incidents, accounted for falls which involved 29 of the patients. Upon comparison of one- 
time fallers and non-fallers, increased age, male gender, and hyptertension were found to be 
significant risk factors for falls; however, this relationship was not significant in multiple 
falls. Organic brain syndrome, mental impairment and shorter length of stay were found to 
be significant risk factors for one-time fallers and for multiple fallers. A three-way 
comparison of the data for non-fallers, single fallers, and multiple fallers, revealed that there 
was a progressive increase in the risk of falling for the male gender, organic brain syndrome, 
hypertension, incontinence, and mental impairment. Additionally, there was a progressive 
decrease for the risk of falls with the variables incontinence and length of stay. No 
multivariate analysis was undertaken within this study, and al1 results were reported at the 
univariate level (Cross et al., 1990). 
Discriminant analysis of data from a one year prospective study of 95 seniors over the 
age of 59 in a hostel for aged persons identified proprioception in the lower limbs, visual 
contrast sensitivity, ankle dorsiflexion strength, reaction time, and sway with the eyes closed, 
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as the variables that significantly discriminated multiple fallers from non-fallers and one-time 
fallers. This study offered much promise in terms of identifying multiple fallers from non- 
fallers and one-time fallers; however, validation within community settings and more work 
among individuals that were not as frai1 as the multiple fallers in this study, is required in 
order to determine if the same associations exist within other populations of seniors or can be 
replicated within other groups (Lord et al., 1991). 
At the present time, the information pertaining to the risk factors associated with one- 
time fallers and multiple fallers is limited. Information to date, would suggest that one-time 
fallers and multiple fallers may represent two distinct groups. For example, it would appear 
that single falls are chance events (e.g., environmental hazard; heart attack) that would not be 
modifiable through intervention, whereas multiple fallers would seem to represent a group of 
older and frailer seniors that possess a greater number of comorbid conditions. 
Unfortunately, finn conclusions cannot be drawn given that a large portion of the research 
that has been completed in this area, unfortunately, does not analyze the data at the 
multivariate level (see, for example, Gross et al., 1990; Vlahov et al., 1990) and/or includes 
one-time fallers in with non-fallers (see, for exarnple, Campbell et al., 1981; Cumming et al., 
1991). However, given that multiple falls have been found to be associated with an inaeased 
risk of institutionalization (see, for exarnple, DUM et al., 1993) it would seem imperative to 
determine the precise risk factors for multiple falls, in order to intervene at the earliest stage 
of the problem Additionally, in ternis of policy formation and the design of intervention 
programs for falls, different programs with different interventions may be needed for these 
two groups of fallers. Thus, it would seem that further work in this area is essential. 
1.2.3.5: Interactions Among Risk Factors within the Falls Literature 
According to Kelsey et al. (1986) it is important that statistical interaction, also termed 
effect modification, is considered in the design, analysis and interpretation of research 
studies. Witt-. respect to the study of falls, a statistical interaction would occur when the 
magnitude of the chosen measure of association between a risk factor for a fa11 and the fa11 
itself, differs according to the level of a third variable or risk factor (or according to the levels 
of two or more variables) (Kelsey et al., 1986). An example of such an interaction exists 
when every age group is considered together for hip fractures. Females are found to have 
two to three times the risk of expenencing a hip fracture as compared to the male gender. 
However, clustering the age groups together obscures the actual relationship. Males at 
young ages are at higher risk than females, whereas females at older ages are at considerably 
greater risk than their male counterparts. Thus, it would appear that the association between 
gender and hip fractures is modified by age. in this example, age is actually a surrogate 
measure of the high occurrence of osteoporosis in elderly females, in addition to a measure of 
the tendency for young males to experience severe trauma (Kelsey et al., 1986). 
Unfortunately, this issue of interactions or effect modification has been relatively 
understudied or under-reported within the research literature to date. For example, Lord et 
al. (1991) referred to testing for interactions when determining the physiological factors 
associated with falls; however, the results of the interaction testing were not reported within 
the paper. Findings of research studies that have tested for interactions in the models 
determining risk factors for falls will subsequently be reviewed. 
After reviewing the associations between activities of daily living and fa11 injury 
events among comrnunity-based seniors, Langlois et al. (1995) found that an interaction 
between age and activities of daily living dependence (ADL), in addition to a number of 
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controlled covariates, were significant within a logistic regression model. To further test this 
interaction, the following interaction terms were tested in a mode1 controlling for age, sex, 
mental statu, Quetelet index, psychoactive medication use, and alcohol use: 65 to 79 years of 
age with no ADL's (reference), 65 to 79 year of age with one or more ADL's, 80 years of age 
or older with no ADL's, and 80 years of age or older with one or more ADL's. The resulting 
model revealed that seniors younger than 80 years of age and dependent in one or more 
ADL's possessed the highest risk of a fa11 injury event, and the risk associated with seniors 80 
and older with a dependence in one or more ADL was only slightly higher than the risk for 
seniors 80 years of age and older with no ADL dependence. Langlois et al. (1995) suggested 
that a higher risk of a fa11 injury event among younger-old seniors with dependence in 
ADL's, may be attributed to their greater risk of injury, because of the higher levels of energy 
they possess, and subsequently increased ability to complete more activities. Langlois et al. 
(1995) further suggested that the older seniors, with their increased age, may have 
experienced more disability, which has been associated in previous research with an 
increased fear of falling, and subsequently restriction in mobility (see, for example, Tinetti & 
Powell, 1993) and lower risk of falling. These results have not been described elsewhere 
(Langlois et al., 1995) and need confirmation through further research. 
A case/control study of seniors within a hospital determined that the male gender 
(odds ratio = 3.4), urinary incontinence within 48 hours ptior to the fa11 (odds ratio = 1.8), 
and psychoactive medication 12 hours prier to the fa11 (odds ratio = 1.8) were significant risk 
factors for falls (Sorock, 1983); however, the presence of two or more of these factors 
increased the odds of falling, as indicated by the significant interactions present within the 
models. For example, an odds ratio of 6.2 was found with an interaction between males and 
psychoactives, or an interaction of urinary dysfunction and psychoactives. Further, when a 
three-way interaction between the variables was exarnined, a risk of 11.2 was calculated 
between males, psychoactives, and urinary dyshnction (Sorock, 1983). Also, Grisso et al. 
(1991) tested for interactions when examining the importance of risk factors for falls in the 
epiderniology of hip fractures in a case/control study of 174 women, within a hospital 
setting; however, no significant interactions were detected (Grisso et al., 1991). 
Myers et al. (1991) found that being able to walk (odds ratio = 4.0), being 90 years of 
age and older (odds ratio = 3.8), having a history of falling (odds ratio = 5.0), and taking a 
vasodilator (odds ratio = 3.0) were the significant risk factors for al1 Ievels of care cornbined 
within a Baltimore, Maryland long-tenn care facility. After further analyzing the data, a 
three-way interaction between history of falling, ability to walk, and seniors over the age of 
90, produced an odds ratio of 51.9. However, the 950h confidence interval for this odds ratio 
was between 10.1 and 267.7, and this combination of traits was only present for 11% of the 
sample (Myers et al., 1991). 
Unfortunately, the literature in the area of falls does not provide much guidance or 
direction in determining specific areas to investigate with respect to interactions among risk 
factors for falls. The interaction terms that were found within the forementioned studies, 
regardless of their strength of association, may be identified as areas to be examined in 
further detail. Namely, interactions of medication use and gender (Sorock, 1983), age and 
history of falling (Myers et al., 1991), age and mobility (Myers et al., t991), and age and 
activities of daily living (Langlois et al., 1995) need to be assessed within future studies. 
Additionally, given that chronic conditions increase with age (McKim & Mishara, 1987) , that 
the presence of chronic conditions difkrs by gender (e.g., osteoporosis and females) (McKim 
& Mishara, 1987), and that medication use increases with age (McKim & Mishara, 1987). 
these interactions should also be of concem within future modelling of risk factors for falls. 
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This area should not be left unaddressed, as it is important to determine whether or not 
interactions are present within models, in order to increase the explained variance. 
1.3: Fa11 Prevention Programs within the Literahire 
Hornbrook et al. (1994) and Sattin (1992) contend that although a number of risk 
factors for falls have been identified within the falls literature, few studies have been 
conducted to test the effectiveness of proposed prevention interventions for falls. 
Additionally, a large portion of the literature pirtaining to falls prevention has been largely 
descriptive in nature. For example, after determinhg risk factors for fa& for a specific 
population, suggestions have then made as to possible prevention strategies for falls (see, for 
example, DeVito et al., 1988); however, the majority of these strategies have not been tested 
for their effectiveness. Thus, the extent to which these prevention strategies actually prevent 
falls is questionable and limits the potential generalizability (or use) of these methods to 
other settings. Although few in number, some of the more promising approaches to the 
prevention of falls within community and institutional settings will be discussed. 
1.3.1: Comrnunity-based Fa11 Prevention Programs 
Within community populations, few fa11 prevention studies have been evaluated to 
detennine the effectiveness of the interventions (Hornbrook et al., 1994). Of the few that 
have been conducted, several different approaches (e-g., exercise prograrns, education, 
environmental modification) in the prevention of falls were employed. The intervention 
strategies and results of some of these studies will be reviewed below. 
MacRae et al. (1994) initiated a study to: (1) detennine the effects of a 1-year low 
intensity exercise program on the falls and injuries of cornrnunity-dwelling elderly women 
and (2) to determine the effects of the exercise program on various physical performance risk 
factors (e.g., poor balance, lower extremity muscular weakness, and gait abnormalities) that 
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were associated with falling. Forty-two women were assigned to the exercise group, while 38 
were assigned as controls. The exercise program, which employed a "stand-up/step-up" 
routine, was conducted in 1-hour sessions, 3 days a week for 22 months. The control group 
received a health promotion (e.g., nutrition, stress management, exercise) and safety 
education (e.g., falls prevention within the home and out of the home) program. which met 
once a week for 12 months. The exercise group also received this intervention. At the end of 
the study, 36% of the exercise group and 45% of the control group experienced a fall; 
however, there was no significant difference with respect to the number of icdividuals that 
fell between groups (chi square = 0.22, p>0.05). The control group did, however, experience 
significant declines in isometric strength of the knee extensors and ankle dorsiflexors within 
the year. Also, both groups declined significantly in isometric strength of the hip abductors 
from the pre-assessrnent to the post-assessment. The researchers concluded that their 
exercise intervention was successful in maintaining balance and strength of the knee 
extensors and ankle dorsiflexors within the exercise group, but unsuccessful in altenng the 
number of falls, the injury severity of the falls. or in changing the gait of the exercisers. 
Further, they concluded that the exercise program was not of sufficient intensity or specific 
enough to affect gait performance in fairly healthy subjects. They also recommended that the 
variable of interest may be the severity of the injury, rather than the fa11 itself, given that if 
followed for a longer penod of time, al1 of the women may have become fallers. The focus 
would thus be the effect of the exercise program on the severity of the injury, rather than faIl 
status (MacRae et al., 1994). 
Reins& et al. (1992) studied the effectiveness of exercise and cognitive-behavioural 
prograrns in seniors, as compared to a "discussion" control group at 16 senior centres. The 
exercise intervention utilized the low intensity "stand-up/step-up" exercise program and a 
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cognitive-behavioural intervention that covered topics such as health and safety for the 
prevention of falls, and relaxation training. The discussion control group addressed health 
issues, unrelated to fa11 prevention. Both groups meet for three hours a week for 12 months. 
After the 1 year program, no significant differences were obtained with respect to time-to- 
first-fa11 between the two groups. Further cecondary outcome measures such as strength, 
balance, fear of falling and perceived health did not significantly change between the two 
groups. They suggested that the exercise program employed was not of a sufficient intensity 
to produce the desired changes in strength and balance, or to decrease falls witfün the 
exercise group (Reinsch et al., 1992). A study by Hornbrook et al. (1994) concluded similar 
results, concerning the inadequacy of the intervention dose, after a randornized trial of a fa11 
prevention program that addressed home safety, exercise and behavioural risk factors, which 
failed to produce a marked protective effect in seniors' risk of falling. Another exercise 
program (Lord et al., 1995) for fa11 prevention found that the experimental group 
participating in the exercise intervention improved their reaction time, neuromuscular control 
and body sway, with no corresponding improvement within the non-exercising controls; 
however, there were no significant differences in the proportion of fallers between the two 
groups, although there was some evidence to suggest the trend of fa11 frequency and 
adherence to the exercise program. Lord et al. (1995) contended that exercise has the 
potential to improve sensorimotor function (e.g., reaction time, neuromuscular control, body 
sway) in the elderly, and that high compliance to exercise programs reduced the frequency of 
falls. The researchers further noted that additional studies are needed to determine whether 
exercise effectively prevents falls, by specifically focussing on the precise relationship 
between exercise adherence and fa11 prevention. 
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At the present time, Edwards et al. (1993) is in the process of conducting a 
randomized controlled trial of two interventions in preventing falls. One of the interventions 
is comprised of a falis c h i c  with follow-up home visits, while the other intervention focusses 
on a community mobilization technique (namely, an awareness campaign, followed by focus 
groups to encourage discussion about falls, and finally monthly meetings to reinforce 
behavioural changes). The analysis of the data will allow for the comparison of the 
effectiveness of the two interventions in the reduction of the incidence and risk of falls. 
Further, specific characteristics possessed by the seniors that are enhanced by the 
interventions (e-g., protect against falls) wiU be determined. These findings have to potential 
to provide new insight into the prevention of blls among the community-based elderly; 
however, no results have been published thus far. 
A randomized controlled trial was designed to assess whether intervention by a 
health visitor could reduce the number of fractures over a four year period among seniors 
over the age of 70 (Vetter et al., 1992). Seniors in the intervention group received a four 
pronged approach to reducing fractures: (1) assessment and correction of nutritional 
deficiencies, including reducing smoking and alcohol intake; (2) assessment and referral of 
medical conditions (e.g., heart block or inappropriate medication use); (3) assessment and 
correction of environmental hazards within the home (e-g., poor lighting); and (4) assessment 
and improvement of fitness. These seniors were visited at least once a year, and 
subsequently thereafter, as often as thought necessary by the health visitor, while the control 
group (n = 324) received no intervention. After following the fracture rate of the seniors for a 
four year period, it was determined that the health visitor had no significant effect on the 
incidence of fractures among the intervention group (4% fracture rate) as compared to the 
control group (5% fracture rate) (Vetter et al., 1992). Given that this study was not designed 
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specifically to prevent falls, the generalizability of the use of a health visitor in the prevention 
of falls warrants further investigation. 
The FICSIT (Frailty and injuries: Coopera tive S tudies of In tervention Techniques) 
trails have offered the most promising efforts for fa11 prevention. Briefly, the FICSIT study is 
a collaborative and multi-site (n=8 sites) research endeavour, in which specific interventions 
for selected target groups of seniors are tested at each of the site locations; however, al1 of the 
sites have some common measures (e-g., socio-demograp hics, health attributes, measures of 
compliance and outcornes) that allow for useful cornparisons of the variables of interest 
across al1 sites. The primary aim of these interventions is twofold: to reduce frailty and fall- 
related injuries among seniors (Buchner et al., 1993A; 0ry et al., 1993). One of the sites used 
a multidisciplinary risk abatement strategy to reduce risk factors that had k e n  identified for 
falls (Tinetti et al., 2993A & C; 1994), while four of the other sites exarnined the effects that 
their specific interventions had on measures of strength, flexibility, balance and/or endurance 
exercise for comrnunity-based seniors (Buchner et al., 1993B; Hombrook et al., 1993; Wolf et 
al., 1993; Wolfson et al., 1993). Two short-term FICSïï interventions, designed to improve 
strength in community-based seniors, revealed significant gains in strength in vigourous 
(healthy) (Judge et al., 1994) and frai1 (Fiataroni et al., 1994) seniors. Unfortunately, King and 
Tinetti (1995) report that the results from other FICSïï efforts have not al1 been published to 
date (e.g., Buchner et al., 1993; Wolf et al., 1993; WoIfson et al., 1993). 
Initial findings from the multidisciplinary risk abatement program on falls have been 
published. Results from this randomized trial comparing the effectiveness of usual care plus 
social visits, versus a multifactorial, targeted risk abatement intervention stra tegy for 
reducing falls among community-based seniors at risk of falling, was undertaken by Tinetti et 
al. (1993; 1994). Community-based men and women (n=301) who were 70 years of age or 
older, and who possessed one of the following risk factors for falling: (1) postural 
hypotension; (2) use of sedatives; (3) use of at least four prescription medications; and (4) 
impairrnents in a m  or leg strength, in range of motion, in balance, in the ability to move 
safely from the bed to a chair and/or toilet transfers, or in gait, were studied. The control 
group received their usual health care visits, plus social visits from the researching staff. The 
experimental group participa ted in the aba tement intervention tha t included an 
environmental hazards assessment, medication review, behavioural instructions to prevent 
falls, and participation in exercise program aimed at modifying their individual risks for 
falls (e-g., improve upper and lower extrernity strength, range of motion, balance and gait). 
At the end of the one year intervention, the multiple-risk factor intervention strategy resulted 
in a significant reduction in the risk of falling among the elderly (reduction of 31%). 
Specifically, 35% of the experimentdl group fell, while 42% of the control group experienced 
falls (p=r).04). In addition, there was also evidence of a trend for the intervention group to 
require less medical treahnent for injuries, as compared to the control group. Further, the 
proportion of seniors with targeted risk factors for falling was reduced within the 
intervention group, in cornparison to the control group. For example, among seniors that 
possessed speafic risk factors at the onset of the study, a smaller percentage of experimental 
partiapants continued to have these risk factors at the second assessment time, as indicated 
by the following for the experimental and control seniors, respectively: (1) at least four 
prescription medications (6soh vs 86%; p=0.004); (2) balance impairment (21% vs 46%; 
p=0.001); (3) impairment in toiiet transfers (49% vs 65%; p=0.05); and (4) gait impairment 
(45% vs 62OA; p=0.07). Specifically, there was a reduction of 11% in risk of falling for each 
reduction of one risk factor (adjusted relative risk=0.89; 95% confidence intervals: 0.79-1.00) 
(Tinetti et al., 1994). According to King and Tinetti (1995), the cost of the intervention 
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averaged $891.00 for each subject. They contended that the cost of the prevention of one faIl 
needing medical care, was comparable to the hospi taliza lion treatment cost for a fall-rela ted 
injury. Tinetti et al. (1994) concluded that the reduction of falls, at a reasonable cost, found 
in the experimental group may be partly explained by the strategy (risk-factor abatement) 
utilized, given that many risk factors that also contributed to immobility and hc t ional  
decline were improved within the experimental group; however, this intervention needs to be 
replicated in order to determine its applicability and generalizability to other settuigs. 
Other FICSIT efforts revealed sirnilar promising results. For example, a preplanned 
meta-analysis of individual data of seven of the sites was undertaken to examine the efficacy 
of the exercise interventions. Results revealed that individuals assigned to exerase 
interventions were less likely to fa11 during the follow-up period (adjusted incidence 
ratio=0.90; 95% confidence interval=0.81-0.99), as compared to non-exercising controls. 
Further, individuals that participated in exercise prograrns with a balance component, were 
less likely to fa11 (adjusted incidence ratio=0.83; 95% confidence interval=0.70-0.98), in 
cornparison to the controls. It is important to note that the exercise components differed 
between the sites with respect to the type, duration, frequency, and intensity, although 
training was completed in one or more of the following areas: endurance, flexibility, balance, 
Tai Chi, and resistance. Further, several of the interventions at the various sites contained 
other non-exercising components (e-g., education, nutritional supplements, behavioural 
components, medication changes). The researchers therefore concluded that interventions 
that included exercke components, reàuced faIl risk among seniors, although condusions 
were not drawn about specific exercises since many were tested in combination with other 
exercises and non-exercise strategies. For example, it could not be concluded that balance 
training reduced falling, but rather that RCSIT interventions that included balance training 
did have an effect on falls (Province et a1.,1995). 
A large portion of the literature pertaining to falls prevention in the comrnunity-based 
elderly have been largely descriptive in nature. For exarnple, after risk factors for falls are 
identified within the literature (see, for example, Overstall, 1980; Steinmetz & Hobson, 1994; 
Tinetti & Speechley, 1989) or after the completion of a research study to determine risk 
factors (see, for example, DeVito et al., 1988; Gabell, 1986), suggestions have then been made 
as to possible prevention strategies for falls; however, the majority of these strategies have 
not been tested for their effectiveness. Thus, the extent to which these prevention strategies 
actually preven t falls is questionable, and limi ts the po tential generalizabili ty of these 
methods to other settings. Further, other studies were methodologically weak and did not 
provide evidence of effective prevention studies (see, for example, n=15 and no control group 
for Binder et al., 1994; n=28 for El-Faizy & Reinsch, 1994). In the future, research studies 
must evahate the effectiveness of various fa11 prevention strategies or interventions, and 
consequently replicate the interventions found to prevent or decrease falls (eg., Tinetti et al., 
2994), in order that the most appropriate interventions can be determined and subsequently 
imptemented within the communi ty. 
1.3.2: Fa11 Prevention Programs within Institutional Settings 
At the present time, there are several proposed intervention programs for fa11 
prevention within institutionalized settings that are currently being employed by these 
facilities; however, few of these prevention programs have been adequately assessed as to 
their effectiveness in the prevention of falls. Generally, work that has been completed within 
this area proposed various strategies for preventing falls based on predetermined risk factors 
(e-g., from the literahue). For example, after determinhg that age, living alone, visual 
deficits, balance problems, and neurological programs were risk factors for falls within their 
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institution, Craven and Bruno (1986) devised a number of nursing implications for their staff 
and the family members of patients to prevent or decrease falls and their subsequent injuries. 
Specific recommendations made by Craven and Bnuui (1986) included educating patients 
regarding environmental safety, observation of balance during activities of daily living, and 
referral to a physical therapist for improvement in muscie strength and balance; however, no 
evaluation of these strategies was undertaken before advocating their use. 
Neufeld et al. (1991) initiated the development of a Falls Consultation Çervice in the 
medical department of one nursing home in order to better address the issue of the etiology, 
prevention and treatment of patient falls within their institution. After establishing the risk 
factors for falls, the fdls consultation team, which consisted of members of the medical, 
nursing, rehabilitation, and administration departments, devised educational conferences in 
which methods for reducing the risk of falling were discussed (e-g., individuals at high risk 
of falling would be placed near the nursing station where staff surveillance and supervision 
would be employed; reducing medications; etc ...). These conferences were designed to 
include the patients, friends, family members and hospital staff members (Neufeld et al., 
1991). The recomrnendations from this consultation team have yet to be evaluated for their 
effectiveness in the reduction and prevention of falls. 
One of the more promising fa11 prevention approaches for the institutionalized 
involved the determination of N k  factors for falls in acute, long-term, and residential health 
care settings, and the subsequent development of appropriate prevention strategies for each 
of these settings (Heslin et al., 1992). Since there was variabüi ty for each of the settings with 
respect to risk factors. the different interventions used were dependent upon the location, as 
follows: (1) acute care area: bed sensor program. benzodiazepine utilization prevention plan, 
assessments of impaired mobility; (2) long-term care: restraint-free cushions, enhancements to 
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the bed-wheelchair transfer plan, a wheelchair preventive maintenance and specialization 
program; and (3) residential care: trial bed-to-bathroom rest-stop strategy, altered dinner 
hour, and recommendation gait assessments. At the present time, the use of the bed sensor 
prograrn in the acute care setting was found to reduce the occurrence of bed-based falls, and 
major and minor injuries, while the other two methods have not been tested for their 
effectiveness. After implementation of the use of the restraint-free cushion effect and the bed- 
to-chair transfers in the long-terrn care unit, no injuries have been reported with the first 
method, and a 55% reduction in bed-based falls was reported with the cecond method. The 
intervention results for the residential care unit are not available, as much of the work is still 
in the pilot stage (Heslin et al., 1992). 
Two other studies have offered interesting approaches in the prevention of falls, 
namely, (1) the use of hip joint protective pads to reduce the occurrence and/or severity of 
hip inj1-1ries, resulting from falls, and (2) the use of scheduled toileting rounds for seniors. 
Unfortunately, only the pilot studies examining the use of these methods have been 
completed. The results indicated that certain individuals would Wear the hip pads (e.g., 
cognitively intact seniors, particularly those that had prior significant injuries or fall-related 
injuries), and thus would have the potential to aid in the reduction of hip injuries from falls; 
however, the effectiveness of the elimination-rounds method did not produce such positive 
results. For example, it was detennined that despite 80°h compliance of the staff to assist in 
these processes, over 50% of falls occurred during toileting d u ~ g  the pilot testing because 
patients did not ask for staff assistance. Thus, it was concluded that effectiveness of this 
method was dependent upon compliance of the patients and staff (Rude-Ross et al., 1992). 
Unfortunately, the majority of studies concerning prevention within the insti tutional 
setting have been similar in design to that of Craven and Bruno (1986), and Neufeld et al. 
(1991) (see, for example, Brady et a[., 1993; Soja et al., 1992; Wolf-Klein et al., 1988). 
Although these suggestions may in fact decrease or prevent falls from occurring, an 
evalua tion into their effectiveness, in addition to explana tions of proper implemen tation 
procedures have generally been lacking within the literature to date. Until thorough 
evaluations have been completed regarding the effectiveness of prevention prograrns for falls, 
it is unlikely that noticeable progress will occur. 
Given the amount of research conducted in the area of fa11 prevention, with specific 
reference to the lack of established and effective prevention programs for falls, it is sufficient 
to conclude that more work is needed to determine specific interventions that decrease the 
nsk of falls and fall-related injuries within senior populations. Further, the development of 
these intervention programs must approach fa11 prevention from a multidimensional 
approach. Additionally, researchers should determine whether the outcome of interest is fa11 
s ta tu  or the severity of injury. 
1.4: Limitations in the Falls Research 
The objectives of fa11 research are to identify the intrinsic and extrinsic factors 
cornmon among fallers and the fa11 event, and to subsequently determine whether the 
removal or alteration of these factors will reduce the incidence of falls. However, there are 
several limitations in the available research that contribute to the lack of knowledge 
surrounding the fa11 event. These limitations will be addressed in turn. 
A large proportion of the studies concerning faus have been retrospective in nature 
(see, for example, Blake et al., 1988; Prudharn & Evans, 1981). Retrospective studies rely on 
the quality of the documentation of health professionals and the rnemory of past fallers to 
determine the relationship between risk factors identified and the fa11 episode (Tideiksaar, 
1989). Additionally, the documentation from medical records or incident reports, pt-imady 
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the presenting syrnptom terminology generally lacks precision because of the many possible 
causes underlying the syrnptoms thc patient presents (Rubenstein et al., 1988). Further, fa11 
incidence rates have more than likely been under-estimated because frai1 elderly rnay have 
suffered injuries as a result of their falls, leading them to be hospitalized or placed within 
institutions (Prudham & Evans, 1981). Thus, these faliers rnay have not been accounted for 
within cornmunity estimates within the time period prior to the study's onset. 
Another limitation has been the narrow range of variables exarnined in relation to 
falls. Several studies have restricted their analyses to a few variables, and did not explore a 
comprehensive set of risk factors involved with the event (Ruthazer & Lipsitz, 1993; 
Tideiksaar, 1989). Additionally, some researchers did not approach the fa11 event from a 
multidimensional perspective (Braudy-Harris, 1989; Sobel & McCart, 1983). Therefore, the 
findings from these studies rnay have overlooked significant risk factors for falling or 
misinterpreted inappropriately confounding explanations for some factors associated with 
falling. 
Under-reporting of falls rnay also have limited the findings of the research. Falls rnay 
have been underreported for the following reasons: (1) individuals with cognitive 
impaiments (e.g., dementia) that were unable to report falling episodes (Tideiksaar, 1989); (2) 
a lack of witnesses for the fa11 event; (3) problems with recall among seniors (Campbell et al., 
1989; Cummings et al., 1988; Perry, 1982; Prudham & Evans, 1981); (4) al1 falls did not 
necessarily result in injury and thus were not brought to medical attention, and hirther many 
seniors did not necessarily seek medical attention for fall-related injuries (Campbell et al., 
1990A; Kane et al., 1989; Sattin et al., 1990); (5) reliance on self-reporting (Kane et al., 1989); 
and (6) some seniors rnay not admit that they experienced a fall (Campbell et al., 1989; 
Rubenstein et al., 1988) because they: (a) attribute the fa11 to consequences of normal aging; 
50 
(b) deny the fa11 because it reminded them of increasing frailty and dependency; or (c) fear 
that if reported, it would Lead to restriction of activities or to institutionalization by family 
members (Tideiksaar, 1989). Additionally, cornmunity-based health professionals do not have 
the legal obligation to document faIl episodes among seniors living in the community 
(Tideiksaar, 1989)- This situation may lead to under-reporting of the incidence of falls within 
the community, in addition to an under-representation of potential nsk factors for falls. The 
same situation may occur within an institution, even though incidence reports are to be 
completed with every faIl episode. Falls without injury or injuries deemed to be trivial by 
hospital staff (Perry, 1982) may not have been reported in understaffed facilities. Further, 
Kanten et al. (1993) have suggested that reporting of faIl frequency was dependent upon the 
method of ascertainment. Specifically, in a study of the examination of three reporting 
methods in nursing homes (e-g., incident reports, chart abstraction, interviews with patients), 
chart reviewing reflected a greater number of fa11 occurrences than other methods (Kanten et 
al., 1993). 
A tendency to focus only on certain types of falls also has hindered the research 
conducted in this area. For example, falls that resulted in injury may have been the only 
type of fa11 that was studied (see, for example, Sattin et al., 1990). Although it is essential to 
study these types of incidents to determine the causes and risk factors for falls and to 
identify possible means to reduce fall-related injuries, valuable information is lost by 
excluding faiis that do not result in an injury, particulary since the majority of seniors do not 
experience fall-related injuries. In actuality, the risk factors for a fall-related injury and a fa11 
without injury may differ and should be addressed independentiy if the data aliows for such 
an analysis. Given that the majority of seniors that fa11 do not experience an injury, studies 
that have not examined these types of falls, have not addressed the majority of falls 
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experienced by the elderly (Tideiksaar, 1989). Further, Speechley & Tinetti (2991) contended 
that the identification of various types of falls and fallers among elderly individuals may 
assist in targeting individuals for prevention programs, since fall-related injuries have the 
potential to cause health problems for vigourous and frai1 individuals; however, prevention 
efforts should be tailored to the specific group of seniors the program has been targeted 
(Speechley & Tinetti, 1991). 
One of the greatest limitations facing fa11 research has been the lack of a standard, 
universal definition and classification system for falls (Campbell et al., 1989; Cwikel & Fried, 
1992; Lach et al., 1991; Tideiksaar, 2989) . For example, in a classification system, falls may 
be grouped by the presumed cause of the incident; however, the same fa11 rnight be 
distinguished from other falts by presenting symptorns of the fa11 (e.g., dizziness, drop 
attacks, syncope, slips) or by precipitating mechanisms of the fa11 (e-g., environmental hazard, 
postura! hypotension, cardiac arrhythrnia) or by underlying risk factors for fal1s (e.g., 
decreased vision, antihypertensive medications) (Rubenstein et al., 1988). This arnbiguity in 
the various classification systems used, leads to a lack of consistency in the literature in the 
preparation of a falls typology. Additionally, the inclusion criteria as to what constitutes a 
fa11 has been inconsistent For example, some researchers included fa11 instances in which a 
person unexpectedly assumed a lying position on the floor or a lower lever, while in other 
studies seniors that had identifiable etiologies for their falls (e.g., stroke, myocardial 
infarction) were excluded ( s e ,  for example, Teno et al., 1990; Tinetti et al., 1988). Further, 
Ladi et al. (1991) contended that the multiplicity of risk factors for falls may have obscured 
the different risk factors and their relative contribution to the fa11 situation, for different types 
of falls. To illustrate, Kellogg International Work Group (1987) have provided the following 
cases: (1) a "healthy" elderly man extends his head backwards causing the ladder he is 
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climbing to move, and he falls to the ground. His health does not sufier as  a result of the 
injury he incurs; and (2) a frai1 woman's legs give way while walking, and she falls to the 
ground. Although she sustains little injury, she is weakened by the fall, lies on the floor for 
hours and eventually becomes very ill. Between these two exampies are a number of types 
of falls that are attributable to a wide range of physical and medical characteristics. 
Consequently, these different kinds of falls must be clearly distinguished in order for 
effective intervention prograrns to be deveioped for the type of fa11 in question (Kellogg 
International Work Group, 1987). Therefore. this lack of uniformity in definitions and 
classifications of falls have the potential to affect the incidence of falls, in addition to the 
various risk factors and causes of falls that have been determined. 
The cross-sectional nature of the majority of the studies has also limited the findings 
and conclusions that can be drawn (see, for example, Blake et al., 1988; Wickham et al., 1989). 
Cross-sectional designs do not allow researchers to establish a temporal order for factors 
associated with the fa11 event. Although cause and effect relationships camot be established 
with observational longitudinal data, the ability to separate risk factors and outcomes by time 
does represent a step ahead in evidence toward a causal relationship. 
One additional problem with a considerable proportion of the literature is the lack of 
multivariate statistical analyses to determine the risk factors for falls. Findings from several 
studies have reported only the univanate and/or bivariate results of the findings, and thus, 
have failed to control for potentially confounding risk factors for falls ( s e ,  for example, 
Campbell et al., 1988; Prudham & Evans, 1981; Wild et al, 1981A). 
2.0: THE PROPOSED STUDIES 
2.1: Rationale 
Despite the increasing attention that has k e n  given to falls among seniors, the precise 
causes are not understood, and consistent evidence for effective methods of preventing falls 
is not yet avaiiable (Kellogg intentional Work Group, 1987; Hornbrook et al., 2994). 
Unfortunately, progression of knowledge within this area has been hampered primarily by 
the many methodological and conceptual limitations discussed previously. Additionally, no 
one data set or research study to date has been able to adequately address al1 of the issues 
and gaps that need hirther discussion. Therefore, in order to obtain a better understanding 
of the "big pidure" concerning falls, it would seem necessary to tap into multiple sources of 
data containing fa11 information. Çecondary data sources, in addition to the collection of 
primary data, will thus be used to address a few of the gaps that exist within the falis 
research. It is important to note that the current research effort cannot address al1 of the 
issues that need to be dealt with in this area of study. 
The use of multiple methods has a number of advantages. For example, if the same 
conclusion is derived from different methods or with different populations, one may have 
greater confidence in the findings. Also, whereas primary data collection in an experimental 
design may lead to strong, detailed evidence about the effectiveness of an intervention, it is 
generally not possible to extrapolate such findings to the larger population because of 
selection biases, for example. Çecondary data sources often provide only crude measures of 
the constructs of interest, but this may do so for nationally representative samples. It may 
therefore be possible to improve knowledge in this field by effectively utilizing data from a 
variety of sources. 
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2.2: Introduction to the Proposed Studies 
After reviewing the falls literature, a number of gaps within the area become clearly 
evident. Unfortunately, restraints involving finances and access to facilities, did not permit 
every gap to be addressed within this dissertation. 
One of the most understudied areas has been the lack of a distinction between one- 
time fallers and duonic fallers. Although research to date has suggested that one-time fallers 
and multiple falIers represent distinct groups, more research that includes multivarïate 
analysis that separates non-fallers, one-time fallers, and multiple fallers, is necessary. 
Further, replication of study results need to be completed, and tested on other settings (e-g., 
comrnunity-based, institutions, hospitals). Thus, given the available data sets, the following 
questions anse with respect to these unresolved issues: (1) do the risk factors differ between 
non-fallers, one-time fallers and chronic fallers?; and (2) do the same risk factors behveen 
these two groups exist within the community-based and the institutionalized elderly? or do 
these risk factors Vary across settings? 
Given the Iack of information pertaining to effect modification, interaction terms have 
been examined within each of the data sets. Specifically, age with medication use, presence 
of chronic conditions, mobility status, and history of failing have been examined. Further, 
interactions between gender and medication use, and between gender and presence of 
chronic conditions were also assessed. Interaction tenns were examined for al1 of the 
analyses within this dissertation. 
Information pertaining to falls at the national level has also been limited. Although 
other research efforts have addressed falis in community-based studies, the generalizability of 
these findings to other settings is questionable. Thus, determinhg risk factors for falls in 
nationally-based studies would aid in rectifymg this problem. and would strengthen the 
findings of smaller community-based efforts. 
Another notable gap has been the lack of knowledge and research efforts concerning 
the most effective prevention prograrns for falls. Although some effort has been made in the 
past, little has been concluded about prevention programs, since preventive efforts continue 
to remain in the infancy stages. However, the senous nature and frequent occurrence of 
falling within older populations establishes the need and priority for the development of falls 
prevention and rehabilitation programs. Since a large proportion of the falls that occur 
wi thin senior populations are generall y accidental, or the resul t of environmen ta1 hazards 
and their interactions with age-related changes (primarily balance control), education 
conceming environmental manipulation and factors surroundhg falls to accommodate for 
balance dysfunctions (as suggested by Tideiksaar, 1990), and exercise programs aimed at 
altenng the instability associated with falling, seem to be essential elements in fa11 
prevention. Thus, a number of questions pertaining to the prevention of falls that were 
addressed included: (1) is it possible to modify any of the potential risk factors for falls 
through preventive efforts?; (2) given the evidence concerning education and balance control, 
are either methods effective in preventing falls from occurring, or in decreasing the seventy 
of the injury incurred?; and (3) with the restraints being placed on finanaal spending, which 
of these approaches is the most effective for modifymg falls?. 
In order to address the proposed research questions, pnmary and secondary data 
were employed. Secondary data analyses was conducted on three data sets, consisting of 
information from the 1991 Survey on Ageing and Independence, the 1994-1995 National 
Population Health Survey, and data from the Grand River Hospital Corporation-Freeport 
Site. These secondary data sources primarily addressed the issues and gaps raised 
concerning non-fallers, one-time fallers and chronic fallers, interaction terms in modelling, 
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and in determining information pertaining to falls at the national level. Primary data was 
also collected to address the issues of non-fallers, one-time fallers vs chronic fallers, 
interaction terms, and the testing of intervention strategies for the prevention of falls. This 
phase involved the development of an intervention that included different components (e-g., 
balance control, education). Although some effort has been made to assist seniors that have 
fallen wi thin the Kitchener-Wa ter100 Region (e-g., Home Care, Day Hospi ta1 a t Freeport 
Hospital), there appear to be few programs within the area that have specifically addressed 
the needs of individuals that have falien and are at an increased risk of subsequent falls, 
hospitalization and possibly death. Thus, given that the population is aging and the number 
of frai1 seniors that will experience falls and ensuing complications will increase, it would 
seem essential to develop prevention programs for falls for senior populations within this 
area. 
Common elements exist between each of the data sets to be analyzed. As shown in 
Table 2.1, a number of sirnilar risk factors link the various data sets together. These cornmon 
tlueads between the data sets pennitted the cornparison of risk factors and other fa11 
information be tween the communi ty and ins ti tu tional settings utilized. Further, these 
common links allowed for the assessrnent of consistency in the risk factors and the direction 
of the associations between the risk factors and the fa11 event. However, given that the 
definition of a fa11 differed between the data sets, caution was taken when cornparisons were 
drawn. Policy implications were provided, based on the findings from these analyses. 
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Table 2.1: Cornparison of Factors Across the Proposed Studies 
Classification of Variables of Interest Freeport Intervention 
Variables 1 1 1 Hospital 1 
! 
Measures of Frailty 
Activity 
Limited by Health 
1 Perceived Health 1 ( 
( Medical Diagnosis 1 1 
Previous 
Histo y of Falls 
I Use of Hotnecare Services l 
l Previozrs History of In ju y 
1 Measure of Atfect 1 1 
Note: Çecondary Data Çources: 
SA1 (Survey on Ageing and Independence) (@ national level) 
NPHS (National Population Health Survey) (@ national level) 
Freeport Hospi ta1 (institution) 
Activity 
Compared to Others 
Provided 
Assistance to Others 
Frequency of Physicnl 
Activity 
Home Maintenance 














Note: Secondary Da ta Sources: 
SA1 (Survey on Ageing and Independence) (@ national level) 
NPHS (National Population Health S w e y )  ((a, national level) 
Freeport Hospi ta1 (institution) 




Primary Data Source: 





















CHAPTER 3: METHODOLOGY FOR THE SURVEY ON AGEING & INDEPENDENCE 
(SAI), 1991 
Unfortunately, few nationally representative data sets specifically address the issue of 
falls among Canadian seniors. For example, in a very large sample of older adults, the 
Survey on Ageing and Independence (SAI) deals broadly with injuries in the elderly. in an 
attempt to determine risk factors for falls, outcornes from accidental injuries that were most 
likely the result of a fa11 (e-g., sprains, strains, fractures, bruises, dislocations) were examined. 
Statistics Canada (see Appendix 1) conducted the SA1 in September 1991, with the 
intent of examining factors that contributed to the independence and quality of life of 
Canadian Çeniors. The SA1 was sponsored by a number of agenaes, including Health and 
Welfare Canada. Consumer and Corporate Affairs, Canada Mortgage and Housing Corpora- 
tion, Veterans Affairs Canada, Çecretary of State Canada, and Communications Canada. The 
specific aim of the SA1 was to provide information conceming the retirement status and 
background, type of employment. work characteristics and the preparation activities toward 
retirement for the Canadian population. Details of socio-demographics, social support 
resources, health s tatus, physical activi ties, activity limitations, and dwelling characteristics 
were also collected (Government of Canada, 1993; Sta tis tics Canada, 199 1). 
The SA1 collected data on a representative sample of approximately 20,000 individuals 
between the ages of 45 to 102. These individuals included an equal representation of 
"tomorrow's seniors" (45 to 65 years of age) and "today's seniors" (65 years of age and older). 
The survey was conducted as a sub-sample of the Labour Force Sumey (LFS), which utitized 
a stratified, multi-stage design and included probability sampling at each of the stages. For 
each household contacted, one person over the age of 45 was interviewed via the telephone; 
however, 10% of the sessions were conducted through face-to-face interviews within the 
homes of the participants (Govemment of Canada, 1993; Statistics Canada, 1991). 
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ïhis  sample excluded îndividuals living in remote areas of Canada (i.e., the Yukon 
and North West Territories), residents of institutions, individuals living on Indian Reserves, 
and full-time members of the Canadian Armed Forces. In total, these exclusions represented 
approximately four percent of the Canadian population over the age of 45. It is important to 
note the importance of the exclusion of residents of institutions. Approximately 8% of 
Canadians 65 years of age and over were living within institutions at the time this survey 
was conducted. Further, this percentage increased to lSoh and 28% for men and women, 
respectively, that were 80 years of age and older (Govemment of Canada, 1993; Statistics 
Canada, 1991). Therefore, the results from this analysis will not be representative of the 
entire elderly population. For the present analysis, only individuals over the age of 65 (n = 
10, 059) were utilized. 
3.1: Measures 
The information that will be used from the SA1 has been divided into six categories: 
(1) socio-demographic variables, (2) health practice variables, (3) social relationship measures, 
(4) variables associated with frailty, (5) exposure to risk variables and (6) accident-related 
injuries. 
3.1.1: Socio-demographic Variables 
The socio-demographic variables examined were age, gender, income, and education. 
hdividuals were asked to provide the day, month and year of their date of birth. 
Age was subsequently calculated based on this information. For the purpose of data 
analysis, age was categonzed into the following age ranges: 65 to 69, 70 to 74, 75 to 79, and 
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80 and over. Dummy variables were used to represent the highest age categories, while the 
lowest category (65 to 69) was utilized as the reference group. 
Gender 
The gender variable was coded as a binary variable with the categories of male (O) 
and female (1). Males were used as the reference group Ki logistic regression analysis. 
Inconze 
Responses to the questions, "What is your best estimate of the total income of al1 
household members from al1 sources, before deductions during 1990? Was it ... less than, or 
more than, $5,000? ... $1 0,000? ... $20,000? ... $30,000? ... %0,000? ... $60,000? ... or S80,000?", 
were coded as: "under $15,000 or no income", "$15,000 or more", and "not stated". In the 
analysis, the "under $15,000 or no income category" was utilized as the reference group. 
Income was divided in this marner because over 40.0°b of the sample refused to answer the 
question concerning their household income, thus lirniting the sample size within the possible 
income ca tegories. 
Ed ttcrrtion 
For the question pertaining to educational status, individuals were asked to report the 
highest level of schooling they had obtained. The responses were recoded utilizing dummy 
coding, with the lowest level of educational attainment as the reference group. The following 
categories were formed for this measure: elementary or some secondary education, high 
school or some post-secondary education, post-secondary certificate/diploma or university 
degree. 
3.1.2: Health Practice Variables 
The variables classified as health practice variables included individual's perceptions 
of their daily alcohol consumption, smoking status, and rest and sleep patterns. 
Alcohol Cons ri nrption 
For the question posed by the SAI, "On a daily basis, do you avoid alcohol to stay 
healthy?", responses were coded to form the categories: avoids alcohol (0) and does not avoid 
alcohol (1). 
Snrokirzg Stntrrs 
Responses to the question, "On a daily basis, do you avoid smoking to stay healthy?", 
were coded into the categories smokers (O) or non-smokers (1). 
Rest and Sleey Pntterzzs 
Responses to the question, "On a daily basis, do you get enough rest and sleep to stay 
healthy?", were coded into the following: does not maintain regular rest and sleep patterns 
(0) and maintains regular rest and sleep patterns (1). 
3.1.3: Social Relationship Variables 
Marital status and support from close family members and friends were examined as 
social relationship measures. 
Responses to the question, "What is your curent marital status: married or living 
common-law? separated? divorced? widowed? or singe (never married)?", were collapsed 
into a binary variable, and subsequently cocied as married (O) or not married (1). Al1 
individuals that were not mamed were included within the same category since over 80.0°' 
of the sample were mamed. Thus, further breakdown of this category would have limited 
the simple sire within each of the groupings. 
Socin1 Siipport 
For the measure of social support, individuals were asked the following: "Do you have 
any family members (spouse, partner, children, and other relatives) you feel close to? That 
is, family members you feel at ease with, can talk to about private matters, or can call or. for 
help?", and "Not counting family mernbers, do you have any close fnends? That is, do you 
have any friends with whom you feel at ease, can talk to about private matters, or c m  call on 
for help?". Responses for social support were coded into having support from family 
members and/or friends (0) or not having support from family or friends (1). 
3.1.4 Measures of Frailty 
Measures of frailty that were used for this analysis included activity limitations 
because of health status and perceived health. 
Activity Limitations 
Responses to the question, "Are you iirnited in the kind or amount of activity you can 
do because of a long-term illness, physical condition or health problem?", were coded into 
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two categories, activity limitations (0) and no activity limitations (1). In this question, a long- 
term illness referred to conditions that persisted or were expected to persist for more than six 
months. 
Perceived Henl th 
For the variable perceived heaith, individuals were asked to report whether they 
perceived their general state of health to be excellent, good, fair, or poor. For the purpose of 
this analysis, the categories were collapsed into excellent/good heal th (0) and fair/ poor 
health (1). 
3.1.5: Exposure to Risk Variables 
Exposure to risk variables encompassed measures that increased an individual's 
opportunity to experience a fall-related injury. These measures included: activity status 
compared to others of the same age, information pertaining to whether or not the individual 
provided assistance to others, and home maintenance status. 
Activity Stntus 
Responses to the question, 'Compared to other people your age, would you Say that 
you are physically more active? as active? or less active?", were coded with durnmy variables, 
utilizing "more active" as the reference group. For this question, individuals were infonned 
that physical activity referred to activities that they completed at work, at home, and in their 
leisure time. Examples of activities induded walking, gardening, washing windows, dancing 
and golfing. 
Provided Assistnnce to Otliers 
individuals were asked whether or not they had provided assistance to others within 
the past twelve months. Specifically, individuals were asked if they performed any of the 
following activities for others: housework, yardwork, meal preparation, grocery shopping, 
transportation, babysitting, managing money, persona1 care, emotional support, or volunteer 
work through a group or organization. Responses were coded into did not provide assis- 
tance (O) or provided assistance (1). 
Honie Mnintertance Stntus 
Responses to the questions, "1s your home in need of any repairs? and "Does it 
require major or minor repairs?", were collapsed to form the dummy variables no repairs, 
rninor repairs, and major repairs. Having no repairs was used as the reference variable in 
the analysis. For this question, minor repairs included repairs such as broken windows, 
leaking sinks or small cracks in the interior waIIs, while major repairs referred to sagging 
floors, damaged walls or damaged electrical wiring. Further, responders were informed that 
repairs did not include desirable remodelling, additions or conversions to their homes. 
3.1.6: Accident-Related Injuries 
This section included variables with respect to safety in the home and away from the 
home, and the severity of these injuries. 
Intemnl Acciden t-Related Injirries 
For injuries within the home (intemal injuries), the questions, "Thinking about the 
past twelve months, were you injured in an accident around your home, that altered your 
67 
routine for at least one day?" and "Thinking about the most recent accident, what injuries 
did you have ... cuts? bruises? dislocations? fractures? sprains/strains? choking? suffocation? 
swelling? burns? scalds? poisoning? concussion? or tendemess?", were subsequently coded 
into experienced no accident-related injury (0) or experienced an accident-related injury (1); 
however, since the intent of the analysis was to determine risk factors related to falls, only 
outcome injuries that were perceived by the researcher to most likely be attributable to a fa11 
were utilized. Therefore, the injuries included were fractures, sprains, strains, and disloca- 
tions. 
Extemal Accident-Reln fed D1 juritrç 
For injuries away from the home, similar questions were posed, "In the past twelve 
months, were you injured in an accident away from your home (not including automobile 
acciderts), that altered your routine for at least one day?" and, hirther, "Thinking about the 
most recent accident, what injuries did you have ... cuts? bruises? dislocations? fractures? 
sprains/strains? choking? suffocation? swelling? bums? scalds? poisoning? concussion? or 
tendemess?". Once again, only outcome injuries that were perceived by the researcher to 
most Iikely be attributable to a fa11 were utilized. Thus, fractures, sprains, strains and 
dislocations were used to develop the binary coding schernes "did not experience an accident- 
related injury external to the home" (0) and "experienced an accident-related injury extemal 
to the home" (1). 
Seuerity of Accident-Related Injiwies within the Home (In temal) 
individuals that experienced injuries were posed the following question: "Did you get 
treatment from a health care professional, such as a doctor, or did you treat the injury 
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yourself?". Responses to the question were coded into "individuals that did not experience 
an injury or that experienced an injury, but did not receive treatment from a health care 
professional" (O), and "individuals that experienced an injury and received treatment from a 
health care professional" (1). For the purpose of this analysis, injuries that were treated by a 
health professional were considered severe injuries, compared to injuries that were not 
trea ted. 
Smerity of Accident-Related Injirries olrtside of the Honie (Externnl) 
The same question was posed to individuals that experienced external injuries: "Did 
you get treatment from a health care professional, such as a doctor, or did you treat the 
injury yourself?". Binary coding was employed for the responses: "individuals that did not 
experience an injury or that experienced an injury, but did not receive treatment from a 
health care professional" (O), and "individuals that experienced an injury and received 
treatment from a health care professional" (1). injuries were considered severe if they were 
exarnined by a health professional. 
3.1.7: Data Analysis 
Data concerning accident-related injuries and severity of injuries were used as the 
dependent or outcome variables within logistic regression analysis, while the remaining 
variables were employed as the independent variables. O d y  the independent variables 
found to be significant at the bivariate level were M e r  analyzed in multivariate models. 
The final logistic regression models were used to estimate the adjusted odds ratios for the 
main and interactive effects for the measures investigated. Given the large number of seniors 
within this survey (n = 10,059), a more stingent aiteria for statistical significance was 
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utilized. Spedically, for main effect variables and interaction terms significance levels of 
p<0.05 and pc0.01, respectively, were utilized. 
The probability of an event given a set of continuous or dummy variables is estimated 
by logistic regression models (Cleary and Angel, 1984; Kelsey et al., 1987). The equation for 
the general logistic regression model takes the form: 
in this model Pi represents the probability of the outcome (e-g., occurrence of a fall), a 
represents the intercept tem,  and ZB,Xii represents the effect of the set of j independent 
variables. 
It is important to note that parameter estimates in logistic models are linearly related 
to the log odds of the dependent variable. Therefore, these values can be conveniently 
interpreted in the form of an odds ratio. Confidence intervaIs that overlap 1.0 (reference 
group) indicate no significant difference between the reference group and the comparison 
groups. Further, values obtained that are larger than 1.0 indicate a greater risk for falls, while 
values lower than 1.0 are indicative of a lower N k  for $Ils than the comparison group. Odds 
ratios for each specific independent variable found to be significant within the final model 
were obtained using the exponentiation of the applicable parameter estimate (e.g., OR=eB). 
3.2: Results for the Survey on Ageing and Independence, 1991 
3.2.1: Univariate Distribrifionsfor the Slirvey on Agcing nnd fndependence, 1991 
The univariate distributions for the independent variables have been surnmarized into 
five tables according to the groupings mentioned earlier. The tirst table provides results for 
age, gender, income, and education (Table 3.1). Of the 10,059 individuals approximately 60°' 
of the sample were in between the age ranges of 65 to 69 (36.6%) and 70 to 74 (27.9%)- 
Females constituted 57.1% of the sample, while 42.9% of the sample were males. For income, 
the majority of the sample (41.1%) did not state their househoId income, while 38.8% and 
29.8O/0 were categorized with incomes greater or less than $15,000, respectively. When 
stratified by gender, a larger percentage of females were placed within the lowest income 
category compared to men. Further, fewer women were within the highest income group. 
For educational attainment, 64.5% of the sample had an elementary or some secondary 
education, 21.4% had received a high school diploma or had completed some post-secondary 
education, and 14.1% had obtained a college or a university degree. 
The univariate distributions of heaith variables, including alcohol consumption, 
smoking status, and rest and sleep patterns, for the sample are presented in Table 3.2. 
Approximately 90.8% of the sample reported avoiding alcohol consumption, whiie 78.6% 
reported that they were non-smokers. Approximately 94.0% claimed to have reguiar rest and 
sleep patterns. Upon gender stratification, 4.9% and 3.6% more women reported k i n g  non- 
smokers and obtained irregular rest and sleep patterns, respectively, as compared to men. 
Hence, it appeared that the SAI sample generaiiy engaged in positive health practices. 
Marital status and support from close family members and friends were dassified as 
social relationship measures (Table 3.3). In the overall sample, 60.4% were mamed. M e n  
stratified by gender, 81.5% of males were married, while only 44.6% of females were married. 
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Approximately 92.4% of the sample received support from close family members and/or 
friends, while 7.6% did not receive support hom family or friends. 
The independent variables associa ted with frailty consisted of activity lirni tations 
attributed to heatth and perceived health (Table 3.4). Stratification by gender revealed that 
approximately 6% more females reported activity limitations than males. According to the 
data collected, 66.6% of the overall sample felt that their activity was not lirnited by health. 
Similarly, 63.7% reported that they perceived themselves to be in good health. 
Table 3.5 summarizes the variables related to exposure to risk for fall-related acciden- 
ta1 injuries. The largest proportion of the subjects (39.7%) claimed to be as active as individu- 
als of the same age; however, when stratified by gender the trend remained for females, but 
a larger percentage of males reported being more active than individuals of the same age. In 
the overall sample, 69.2% reported that they provided assistance to others. Approximately 
11.0% cf the seniors contended that their homes were in need of minor or major repairs. 
Tables 3.6 and 3.7 summarize the distributions of the dependent variables employed 
in logistic regression. The dependent variables of accident-related injuries within the home 
and extemal to the home revealed that 5.4"/0 and 3.3% of the overall sample, respectively, 
reported experiencing an injury (Table 3.6). For severity of injury, 3.8% and 2.5% of 
individuals experienced severe internai and extemal injuries, respectively (Table 3.7). When 
the sample was stratified by gender, a larger percentage of females reported experiencing 
more injuries, regardless of the location or severity of the injury. 
3.2.2: Bivariate and Miiltiumiate Associations for the Slirvey on Ageing and Independence, 1991 
The main effects and interaction terms for variables that were found to be significant 
at the bivariate level were analyzed through multiple logistic regression models. Since al1 of 
the variables were categorized into durnmy variables, it was not necessary to include 
quadratic terms to test for curvilinearity in the models- Although several of the variables 
were found to be significant at the bivariate level, not al1 of these variables remained 
significant in the final logistic regression models. Results for the bivanate associations and 
the resulting mode1 for each of the four outcome variables will be discussed in turn. 
3.2.2.1: Bivarirzte and Multivnriate Associrztions for Risk of Accident-Related Injzi y zoitliin the 
Honie (Intemal) 
Bivaria te resul ts for the socio-demographic variables revealed tha t increased age, 
being female and obtaining a minimum of a high school diploma were significantly associ- 
ated with an increased risk of experiencing an accidental injury (Table 3.8). Conversely, not 
stating a value for income was associated a lower risk of accidental injury. Upon gender 
stratification, sirnilar trends remained only for increased age for females, higher education 
levels for males, and for the not stated income category for females. 
Avoidance of alcohol consumption was associated with a signi ficant increased risk of 
accidental injury for males and fernales cornbined, as indicated by an odds ratio of 1.38 
(Table 3.9). Smoking status was significant only for females when stratified by gender and 
not for the total sample. Specifically, non-smoking females were less likely to experience an 
injury than smoking females, as indicated by an odds ratio of 0.73. Odds ratios of 0.73 and 
0.61 revealed the protective effect of rest and sleep patterns against acadental injury for the 
total sample and for females, respectively. Once again, the relationship for males was not 
significant (Table 3.9). 
Results for the bivariate associations for measures of social relationships indicated 
that having support of family and friends was associated with an increased risk of experienc- 
ing an accidental injury for the total sample, and for males and females when stratified by 
gender (Table 3.10). Additionally, risk of injury was also significantly increased for individu- 
als that were not married; however, the 0.05 level of significance was only obtained for the 
total sample of subjects (odds ratio = 1.35). 
Bivariate associations for measures of frailty (Table 3.11) revealed that individuals 
without activity limitations had decreased risks of experiencing an accidental injury across 
the total sample and when stratified by gender. Conversely, perceived poor health was 
associated with an increased M k  of accidental injury for the total sample and for females. 
This relationship was not significant for males. 
Activity compared to others and home maintenance status were the variables that 
reached significance at the bivariate level for the exposure to risk variables for the total 
sample (Table 3.12). Individuals that stated they were as active as others of the'same age 
were at a decreased risk of injury compared with those who were more active. Conversely, 
seniors that reported living in homes in need of major repairs were 2.45 times more likely to 
experience an accidental injury, as compared to those with no repairs or rninor repairs. The 
same trends were evident for females upon stratification by gender. Providing assistance to 
others reached the 0.05 level of significance for males but not for females or the total sample. 
In the final logistic regression mode1 for accident-related injuries within the home, the 
independent variables that remained significant included age, gender, education, alcohol 
consumption, smoking status, test and sleep patterns, support from family and friends, 
activity limited by health, activity level, and home maintenance status (Table 3.13). Further, 
interactions were found between the following variables: (1) age and gender; (2) activity 
limitations and age; (3) gender and home maintenance. 
Generally, individuals that had attained higher levels of education had an increased 
risk of injury when compared to individuals with lower education levels, as indicated by 
odds ratios of 1.40 and 1.46. Similarly, individuals that reported avoiding alcohol and having 
support from family and friends were 1.44 times and 2.97 times, respectively, more likely to 
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experience an injury. Conversely, not smoking, and regular rest and sleep patterns appeared 
to have a protective effect against injury, as indicated by odds ratios of 0.72 and 0.65, 
respectively. Further, individuals that perceived themselves to be as active or less active than 
individuals their own age were also less likely to experience an injury. 
Several interaction terms were identified in this model. The first of the interactions, 
age and gender, generally revealed that regardless of age, women had a higher risk cf 
experiencing an accident-related injury (Figure 3.1). Odds ratios for the men ranged between 
1.00 to'1.15, while the risk for women was between 1.38 and 2.10 dependent upon the age 
category. It is of interest to note that injury risk progressively increased for women as age 
increased, while risk for men varied little across the age groups. 
The interaction between age and activity limitation revealed that individuals that 
reported no activity limitation were at a decreased risk of experiencing an accident-related 
injury, across al1 age groups (Figure 3.2). However, individuals that were Iirnited in their 
activity, appeared to have an increased risk of injury, although risk did not increase progres- 
sively with increasing age. individuals that were 70 to 74 years of age and had activity 
limitations were most likely to experience an accident-related injury, compared to the other 
age groupings. 
The gender by home maintenance interaction generally revealed that women whose 
homes had no repairs or rninor repairs to be completed, were at a somewhat decreased risk 
of injury compared to men (Figure 3.3). However, women whose homes were in need of 
major repairs, were 2.75 times more likely to experience an injury. The trend for men 
indicated that risk of injury progressively increased as need of repairs increased. For 
example, men with minor repairs were 1.08 times more likely to experience an injury, 
whereas men with major repairs were 1.25 times more likely to expenence an injury. 
3.2.2.2: Bivnrinte arrd Midtiuczrinte Associntiom for Risk of Accilietzt-Related I n j w y  awny f i n i  the 
Home (Externnl) 
Being female was the only socio-demographic factor found to be significantly 
associated with an increased risk of injury outside the home, as indicated by as odds ratio of 
1.85 (Table 3.14). Conversely, an income of $15,000 or greater, not stating income, and 
having a high school or some post-secondary education appeared to be protective against 
injury risk. These patterns did not persist when the analysis was stratified by gender, except 
for females that did not state their income. 
Non-smokers and individuals that avoided alcohol were 1.46 times and 1.89 times, 
respectively, more likely to experience an injury outside the home (Table 3.15). Upon gender 
stratification, the increased risk was only significant for females that avoided alcohol. 
Regular rest and sleep was associated with a decreased risk of injury. This protective 
relationship obtained significance when stratified by gender for males only. 
The only social relationship variable that was significant at the bivariate level was 
marital status (Table 3.16). Results revealed that individuals that were not married were 1.90 
times more likely to experience an accidental injury. This relationship persisted when 
analysis was completed separately for males and females; however, a significant association 
was obtained only for females. Receiving support from family and friends was not 
significant at the bivariate level. 
Bivariate results for measures of frailty revealed that having an activity limitation was 
the only variable significant for the total sample (O.R. = 0.55) (Table 3.17). Speafically, 
individuals with activity limitations appeared to be protected from risk of accidental injury. 
A similar trend also existed for females (O.R. = 0.45); however, activity limitations appeared 
to place males at risk, although the association was not significant (O.R. = 1.08). Perceived 
health did not obtain the 0.05 level of significance for the total sample, or when stratified by 
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gender. 
Individuals that were as active as others their age appeared to be protected against 
injury risk only in the female sample (Table 3.18). Other significant findings for exposure to 
risk variables revealed that assisting others, and need of major repairs to the home were 
associated with increased tisks of accidental injury. Similar sipifkant findings were evident 
when stratified by gender. 
Gender, marital sta tus, educa tion, alcohol consumption, res t and sleep patterns, 
activity lirnited by health, providing assistance to others, activity levels compared to others of 
the same age, and home maintenance status were the significant independent variables in the 
final logistic regression mode1 for accident-related injuries extemal to the home [Table 3.19). 
Further, an interaction between gender and home maintenance was found. 
The results for marital status revealed that individuals that were not married hac! a 
1.66 times greater risk of injury. Further, individuals that avoided alcohol (O.R.=1.72) and 
assisted others (O.R.=I.&) were also at an increased risk of injury, as compared to those that 
consumed alcohol and did not assist other individuals. Having a high school degree or some 
post-secondary education appeared to have a protective effect against injuries external to the 
home, while a college diploma or university education was not significant. Having regular 
rest and sleep patterns, and not having an activity limitation were also found to have a 
protective effect against experiencing an accident-related injury extemal to the home. 
The interaction between gender and home maintenance status revealed that females 
were at a greater risk of injury, as compared to men (Figure 3.4). Risk increased for females 
as home maintenance progressed from no repairs (O.R.= 1-19), to minor repairs (O.R. = 1.84). 
to major repairs (O.R. = 3.42). Men that had minor or major repairs appeared to be protected 
against injury risk, as compared to men who had homes without repairs to be completed. In 
fact, risk of injury was lowest for men with homes in need of major repairs (O.R. = 0.20). 
3.2.2.3: Bivnride nnd Mriltivarirrte Assoczntzons for Risk of n Seoere Accident-Relnted lnju y 
zuithin the Home 
Advanced age, being female, and higher Ievels of education were the socio- 
demographic variables that were associated with an increased risk of experiencing a severe 
accident-related injury within the home (Table 3.20). When stratified by gender, similar 
significant associations were obtained for age for females, and for males with higher levels of 
education. Not stating income was associated with a decreased risk of injury. 
Bivariate results for the health practice variables revealed that regular rest and sleep 
was associated significantly with the outcome of a severe accident-related injury (Table 3.21). 
An odds ratio of 0.73 was indicative of the protective effect that regular rest and sleep had 
with respect to injury risk. When stratified by gender, regular rest and sleep was protective 
against injury risk for females (O.R. = 0.55), but increased the risk for males (O.R. = 4.15). 
Alcohol consumption and smoking status were not significant at the bivariate level, with the 
exception of non-smoking females. 
Both of the social relationship measures were significant at the bivariate level (Table 
3.22). Specifically, odds ratios of 1.46 and 2.96 revealed that individuals that were not 
married, and those receiving support from farnily and Mends, respectively, were associated 
with increased nsks of experiencing severe accident-related injuries. These trends were 
generally supported when stratified by gender. 
increased risks of injury were associated with perceptions of poor health for the total 
sample and separately for females (Table 3.23). Significance was not obtained at the 0.05 
level of significance for males in poor health. With respect to activity limitations, individuals 
that were not limited for health reasons were protected from injury risk for the total sample, 
and for males and females separately. 
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For variables dealing with exposure to risk, individuals that reported being as active 
as other individuals of the same age had a decreased risk of injury (Table 3.24). Conversely, 
living in homes in need of major repairs was associated with an increased risk of injury, as 
indicated by an odds ratio of 2.94. The direction of these associations was maintained when 
stratified by gender. Providing assistance to others did not reach significance at the bivariate 
level. 
The following variables remained significant within the final model for severe 
accident-related injuries within the home: gender, education, rest and sleep patterns, support 
from family and friends, activity lirnited by health, perceived health, activity level, and home 
maintenance status. No interaction t e m  were significant within the final model (Table 3.25). 
A large portion of the variables significant within the final model were associated 
with increased risks of experiencing a severe accident-related injury within the home. For 
example, odds ratios of 1.52 and 1.4 indicated that having a high school/some post- 
secondary education or a university/college degree were at an increased risk of injury. 
Additionaliy, individuals that were receiving support from family and friends, and 
perceived their health to be poor were also more likely to experience an injury. Odds ratios 
of 3.05 and 1.33 were obtained for those receiving support and those perceiving their health 
to be poor, respectively. 
Other measures, such as obtaining regular rest and sleep, and being as or less active 
than others appeared to have protective effects against injury. Odds ratios below 1.0 for 
these measures were indicative of the decreased nsk of injury for seniors that possessed these 
characteristics. 
3.2.2.4: Bivaririte ami Mriltivarinte Associations for Risk of n Severe Acciden t-Related In j i~  y nwny 
fiont the Home 
Only two of the four of the socio-demographic variables were significant at the 
bivariate level for the total sample (Table 3.26). Women were 1.59 times more likely to 
experience an accident-related injury as compared to men. Further, individuals that did not 
state their income level had a lower risk of injury, as indicated by an odds ratio of 0.56. This 
trend also applied to those within the higher income group, although the findings were not 
significant. Significance at the 0.05 level was not obtained for the total sample for age or for 
education, although age was significant for females only. 
Rest and sleep patterns was the only htalth practice variable that reached significance 
at the bivariate level for the total sample (Table 3.27). Specifically, regular rest and sleep 
emerged as a protective factor against injury rkk, as indicated by an odds ratio of 0.68. 
Smoking status and alcohol consumption did not obtain significance for the total sample. 
The bivariate analysis for the social relationship measures indicated that individuals 
that were not marrïed were more likely to experience a severe accident-related injury, as 
compared to those that were marrïed (O.R. = 1.70) (Table 3.28). This finding was supported 
by males and females, when stratified by gender. Support from farnily and fnends was not 
significant for injury risk outside of the home. 
For both measures of frailty, the results were only significant for females when 
stratified by gender; however, the only fraiity measure that obtained significance for the total 
sampk was activity limitations for health reasons. These results indicated that seniors that 
were not Limited in their activity were less likely to be at risk of injury. 
Two exposure to risk variables were significant at the bivariate level (Table 3.30). 
Assisting others and having major repaùs that needed to be fixed placed seniors at rîsk of 
experiencing severe accident-related injuries, as evidenced by odds ratios of 1.61 and 1.55, 
8 0  
respective1 y. Sirnilar trends were evident wi th gender stratification, with the exception of 
home maintenance status for men. Activity level compared to others of the same age did not 
reach significance at the bivariate level. 
The final model for severe accident-related injuries outside of the home contained the 
following variables: rest and sleep patterns, marital status, providing assistance to others, and 
activity limited by health. No interaction t e m  were present within this final model. Results 
revealed that individuals that obtained regular rest and sleep were protected from injury risk 
as indicated by an odds ratios of 0.64. Conversely, unrnamed individuals and people that 
assisted others were more likely to expenence a severe accident-related injury. Odds ratios 
of 1.72 and 1.84 were reported for seniors that were not mamed, and seniors that assisted 
others, respectively. Further, injury risk was also decreased for individuals that did not have 
activity limitations. An odds ratio of 0.58 indicated the protective effect that this measure 
had against experiencing a severe accident-related injury external to the home. 
Table 3.1: Percentage (Frequency) Distributions for Sociodemographic Variables, by 
Gender, Survey of Ageing and Independence 1991. 
Variables Males Females To ta1 
Age (***) 
65 to 69 years of age 39.3 (1699) 34.5 (1980) 36.6 (3679) 
70 to 74 years of age 28.6 (1237) 27.3 (1565) 27.9 (2802) 
75 to 79 years of age 17.5 (757) 19.3 (1110) 18.6 (1867) 





under $15,000 / no income 22.6 (542) 25.2 (1449) 29.8 (1992) 
$15,000 or more 46.1 (1991) 33.4 (1914) 38.8 (3907) 
not stated 41.3(1784) 41.4(2377) 41.4 (3161) 
Edircation 
elementary/some secondary 65.6 (2620) 63.8 (3555) 64.5 (6175) 
high school/some post sec 20.5 (818) 22.0 (1225) 21.4 (2044) 
diploma/universitv 23.9 (557) 11.2 (793) 14.1 (1350) 
Note: probability levels are indicative of the level of significance for Chi 
Square analysis behveen males and fernales for the independent 
variables 
Table 3.2: Percentage (Frequency) Distributions for Health Practice Variables, by Gender, 
Survey of Ageing and Independence 1991. 
Variables Males Females Total 
Alcohol Consutnption (+**) 
does not avoid alcohol 10.6 (444) 8.2 (457) 9.2 (908) 
avoids alcohol 89.4 (3735) 91.8 (5141) 90.8 (8876) 
Smoking Sta trrs (***) 
smoker 24.2 (1011) 19.3 (1077') 21.4 (2089) 
non-smoker 75.8 (3167) 80.7 (4515) 78.6 (7682) 
RestlSleep Patterns (***) 
irregular rest/sleep patterns 4.3 (178) 7.9 (444) 6.4 (623) 
regular rest/sleep patterns 95.7 (401) 92.1 (5161) 93.6 (9162) 
Note: probability levels are indicative of the level of significance for Chi 
Square analysis between males and females for the independent 
variables 
Table 3.3: Percentage (Frequency) Distributions for Measures of Social Support, by 
Gender, Suwey of Ageing and Independence 1991. 
Variables 
. -- 
Males Females Total 
Marital Sttztzrs (**+) 
married 81.5 (3302) 44.6 (2408) 60.4 (5709) 
not mamed 18.5 (752) 55.4 (2291) 39.6 (3743) 
Support Frorn Farnily 
6 Friends 
no support 9.7 (420) 6.0 (343) 7.6 (763) 
support 90.3 (3899) 94.0 (5397) 92.4 (9296) 
Note: probability levels are indicative of the level of significance for Chi 
Square analysis between males and fernales for the independent 
variables 
Table 3.4: Percentage (Frequency) Distributions for Measures of Frailty, by Gender, Survey 
of Ageing and Independence 1991. 
Variables Males Females To ta1 
Activity Limited by Health (**) 
activity limited 29.6 (1279) 36.2 (2080) 33.4 (3360) 
activity not limited 70.1 (3039) 63.8 (3660) 66.6 (6699) 
Perceiaed Hed th  (**) 
good 65.9 (2764) 62.1 (3490) 63.7 (6255) 
poor 34.1 (1430) 37.9 (2134) 36.3 (3564) 
Note: probability Levels are indicative of the level of significance for Chi 
Square analysis between males and females for the independent 
variables 
Table 3.5: Percentage (Frequency) Distributions for Exposure to Risk Measures, by Gender, 
Suwey of Ageing and Independence 1991. 
Varia b les Males Females Total 
Activity Compared t o  Others (***) 
more active 40.9 (1697) 35.2 (1946) 37.6 (3613) 
as  active 38.4 (1594) 40.6 (2245) 39.7 (3840) 
less active 20.7 (859) 24.2 (1340) 22.7 (2200) 
Provided Assistance to Others (**) 
did not assist others 
assisted others 29.3 (1267) 32.0 (1534) 30.8 (3102) 
70.7 (3051) 68.0 (3906) 69.2 (6957) 
Home Maintenance 
no repairs 88.5 (3811) 88.4 (5058) 88.5 (8869) 
minor repairs 5.5 (239) 5.8 (333) 5.7 (585) 
major repairs 5.9 (761) 5.8 (331) 5.8 (572) 
Note: probability levels are indicative of the level of significance for Chi 
Square analysis between males and females for the independent 
variables 
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Table 3.6: Percentage (Frequency) Distributions for Intemal and External Injuries, by 
Gender, Survey of Ageing and Independence 1991. 
11 Variables Males Fernales Total 
No te: probability levels are indicative of the level of significance for Chi 
Square analysis between males and fernales for the independent 
variables 
Table 3.7: Percentage (Frequency) Distributions for Severity of Intemal and External 
Injuries, by Gender, Survey of Ageing and Independence 1991. 
II Variables Males Females To ta1 
No te: probability levels are indicative of the level of significance for Chi 
Square analysis between males and females for the independent 
variables 
Table 3.8: Unadjusted Odds Ratios (95% Confidence Intervals) for Risk of Accident- 
Related Injury within the Home (Intemal), by Sociodemographic Variables, 
Survey of Ageing and Independence 1991. 
11 Variables Males Females Total 
65 to 69 years of age 1 .O0 1.00 1 .O0 
70 to 74 years of age 0.85 (0.59, 2.24) 1-11 (0.82, 1.48) 1.00 (0.79, 1.27) 
75 to 79 years of age 0.83 (0.54, 1.27) 1.50(1.12,2.02)" 1.24(0.97,1.57) 




not applicable not applicable 1.00 
2.51 (1.26, 1.80) *** 
Iticorne 
under $15,000 / no income 1 .O0 1 .O0 1.00 
$25,000 or more 0.99 (0.64, 1.52) 0.86 (0.65, 1.12) 0.83 (0.67, 1.03) 
not stated 0.67 (0.12, 1.07) 0.75 (0.58, 0.97) 0.68 (0.54, 0.86) *** 
Ediicn tion 
elementary /some secondary 1 .O0 1.00 1 .O0 
high school/some post sec 1.76 (1.24, 2.52) ** 1.12 (0.87, 1.45) 1.33 (1.07, 1.64) ** _ diplorna/ universitv 2.23 (1.53, 3.23) *** 1.05 (0.77, 1.44) 1.40 (1.11, 1.78) ** 
Table 3.9: Unadjusted Odds Ratios (95% Confidence Intervals) for Risk of Accident- 
Related Injury within the Home (Intemal), by Health Practice Variables, Survey 
of Ageing and Independence 1991. 
11 Variables Males Fema les Total 
Alcohol Consrimption 
does not avoid alcohol 2 .O0 1 .O0 1 .O0 





irregular rest/sleep patterns 1.00 1 .O0 1 .O0 
regular rest/sleep patterns 1.54 (0.79, 2.99) 0.61 (0.46, 0.82) '* 0.73 (0.56, 0.97) 
Table 3.10: Unadjusted Odds Ratios (95% Confidence Intervals) for Risk of Accident- 
~e la ted  injury within the Home (Intemal), by Measures of Social 
Relationships, Survey of Ageing and Independence 1991. 
II Variables Males Females Total 
- - 
Man'tal Stahts 
married 1 .O0 1 .O0 1 .O0 
not married 1.06 (0.72, 1-57) 1.25 (1.00, 1.54) 1.35 (1.13, 1.61) *** 
Support From 
Family b Friends 
no support 1 -00 
Table 3.11: Unadjusted Odds Ratios (9S0/0 Confidence Intervals) for Risk of Accident- 
Related Injury within the Home (Internai), by Measures of Frailty, Survey of 
Ageing and Independence 1991. 
II Variables Males Females Total 
Activity Limited by Health 
activity limited 1 .O0 1 .O0 1 .O0 
activity not h t e d  0.57 (0.42, 0.76) *** 0.41 (0.33, 0.50) **' 0.G (0.37, 0.53) *** 
Perceived Health 
go* 1.00 1 .O0 1 .O0 
poor 0.90 (0.66, 1.24) 1.92 (1.54, 2.38) *** 1.53 (1.28, 1.82) '** 
Table 3.12: Unadjusted Odds Ratios (95% Confidence Intervals) for Risk of Accident- 
Related Injury within the Home (Intemal), by Exposure to Risk Variables, 
Survey of Ageing and Independence 1991. 
II Variables Males Females Total 
Activity Compared 
to Others 
more active 1 .O0 1 .O0 1 .O0 
as active 0.90 (0.65, 1.26) 0.68 (0.52, 0.87) " 0.77 (0.63, 0.93) ** 
less active 1.18 (0.82, 1.72) 1.07 (0.82, 1.37) 1.14 (0.92, 1.41) 
Provideti Assistance 
to Others 
did not assist others 1.00 1 .O0 1 .O0 
assisted others 1.45 (1.02, 2.06) * 0.98 (0.78, 1.23) 1.09 (0.90, 1.33) 
r 
Horne Main tenance 
no repairs 1 .O0 1 .O0 1 .O0 
minor repairs 1.34 (0.61, 2.13) 0.93 (0.57, 1.52) 1 .O0 (0.68, 1.48) 
major repairs 1.34 (0.76, 2.36) 3.17 (2.31, 4.32) *** 2.45 (1.85, 3.20) *** 
Table 3.13: Multiple Logistic Regression Mode1 for Accident-Retated Injuries 
Within the Home (n = 100591, Survey on Ageing and Independence 
independent Parameter Standard Odds 95% 
Variables Es timate Error Ratio C. 1. 
65 to 69 
70 to 74 
75 to 79 





elemen t /some secon. 
high school/some post 
diploma/university 
Alcohol Consiirnption 












Actiuity Limited by 
Health 
ac tivi ty lirni ted 





see figures 3.1 & 3.2 
see figures 3.1 & 3.3 
see figure 3.2 
Horne Maintenance 
no repairs 0.00 see figure 3.3 
major repairs 0.22 0.29 
minor repairs 0.08 0.32 
Interaction 
(uge*gender) see figure 3.1 
age (7û-74)'gender 0.27 0.24 
age (75-79)'gender 0.61 0.27 
age (BO+)*gender 0.72 ** 0.28 
Interaction 
(activity limited*age) see figure 3.2 
not lirnited'age (70-74) -0.60 ** 0.24 
not limited* age (75-79) -0.48 0.26 
not limited'age (BO+) -0.52 " 0.26 
Interaction 
(rnaintenance*gender) 
minor repaidgender -0.22 0.42 see figure 3.3 
major repairs'prender 0.88 ** 0.33 
Figure 3.1: Adjusted Odds Ratios for Accident-Related 
Injuries within the Home, by Gender and Age 
; H Males 
Ci Females 
Figure 3.2: Adjusted Odds Ratios for Accident-Related Injuries 
within the Home, by Activity Limitation and Age 
1 
O Acrivity 'iot Limired 
Figure 33: Adjusted Odds Ratios for Accident-Related Injuries 
within the Home, by Gender and Home Maintenance Status 
1 H Males 
No Repairs Minor Repoirs Major Repairs 
Home Maintenance S tatus 
Table 3.14 Unadjusted Odds Ratios (95'' Confidence Intervals) for Risk of Accident- 
Related Injury outside of the Home (Extemal), by Sociodemographic 
Variables, Survey of Ageing and Independence 1991. 
Il Variables Males Females Total 
*8e 
65 to 69 years of age 1 .O0 1 .O0 1.00 
70 to 74 years of age 1 .O5 (0.64, 1.72) 0.96 (0.68, 1.37) 1-00 (0.76, 1.32) 
75 to 79 years of age 1.08 (0.61, 1.92) 1.32 (0.93, 1.88) 1.29 (0.96, 1.72) 




not applicable not applicable 2 .O0 
1.85 (1.45, 2.33) *'* 
Incorne 
under $15,000 / no income 1 .O0 1 .O0 1 .O0 
$15,000 or more 1.07 (0.57, 2.01) 0.77 (0.56, 2.06) 0.71 (0.5-1, 0.94) ** 
not stated 0.88 (0.46, 1.68) 0.51 (0.36, 0.71) *** 0.53 (0.40, 0.69) *** 
Educa tiotl 
elementary / some secondary 1.00 1 .O0 1 .O0 
high school/some post sec 0.61 (0.32, 1.14) 0.71 (0.49, 1.03) 0.70 (0.51, 0.96) 
diplorna/ university 1.54 (0.92, 2.56) 1.19 (0.84, 1.70) 1.31 (0.98, 1.76) 
Table 3.15: Unadjusted Odds Ratios (95% Confidence Intervals) for Risk of Accident- 
Related Injury outside of the Home (Extemal), by Health Practice Variables, 
Survey of Ageing and Independence 1991. 
Variables Males Females Total 
Alcohol Consumption 
does not avoid alcohol 1 .O0 1 .O0 1.00 





irregular rest/sleep patterns 1.00 1 .O0 1 .O0 
regular res t / sleep pa ttems 0.42 (0.24, 0.75) ** 0.70 (0.48, 1.04) 0.58 (0.42, 0.80) "* 
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Table 3.16: Unadjusted Odds Ratios (9S0/0 Confidence Intervals) for Risk of Accident- 
Related Injury outside of the Home (Extemal), by Measures of Social 
Relationships, Survey of Ageing and Independence 1991. 
- -  -- 
1) Variables Males Females Total 
-- 
Marital S t a f r s  
mamed 1.00 1 .O0 1 .O0 
not married 1.35 (0.83, 2.20) 1.74 (1.33, 2.30) *** 1.90 (1.53, 2.35) *** 
Support From 
Family G. Ftiends 
no support 1 .O0 1 .O0 2 .O0 
support 0.56 (0.45, 1.64) 1.51 (0.77, 2.93) 1.26 (0.80, 1.98) 
Table 3.17: Unadjusted Odds Ratios (95% Confidence Intervals) for Risk of Accident- 
Related Injury outside of the Home (Extemal), by Measures of Frailty, 
Survey of Ageing and Independence 1991. 
Females Total 
Actiuity Limited by 
Healtlz 
activity lirnited 1 .O0 1 .O0 1 .O0 
activity not Lirnited 1.08 (0.68, 1.68) 0.45 (0.35, 0.58) "* 0.55 (0.44, 0.68) "* 
Perceived Henltli 
good 1 .O0 1 .O0 1.00 
poor 0.81 (0.52, 1.27) 1.21 (0.92, 2.59) 1-11 (0.87, 1.40) 
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Table 3.18: Unadjusted Odds Ratios (95% Confidence Intervals) for Risk of Accident- 
~ e l a t e d  Injury outside of the Home (Extemal), by Exposure to Risk 
Variables, Survey of Ageing and Independence 1991. 
Variables Males Females Total 
Actiuity Compared 
to Others 
more active 1-00 1 .O0 1.00 
as active 0.98 (0.62, 1.9) 0.69 (0.51, 0.93) 0.79 (0.62, 1.03) 
less active 0.94 (0.54, 1.63) 0.85 (0.60, 1.18) 0.91 (0.68, 1.23) 
Provided Assistance 
to Others 
did not assist others 1.00 1 .O0 1 .O0 
assisted others 2.15 (1.24, 3.70) ** 1.43 (1.07, 1.92) * 1.56 (1.20, 2.00) *** 
Home Maintenance 
no repairs 1 .O0 1 .O0 1 .O0 
minor repairs 0.93 (0.39, 2.25) 1.72 (1.05, 2.80) + 1.46 (0.97, 2.21) 
major repairs 0.21 (0.04, 1.21) * 3.40 (2.33, 4.92) *" 2.21 (1.55, 3.14) *** 
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Table 3.19: Multiple Logistic Regression Model for Accident-Related Injuries Externa1 to 
the Home (n = 10059), Survey on Ageing and Independence-1991. 
Inde pendent Parameter Standard Odds 95% 
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Activity Lirnited by 
Health 
activity lirnited 
activity not limited 
Assisted Others 










see figure 3.1 
see figure 3.4 
see figure 3.4 
Figure 3.4: Adjusted Odds Ratios for Accident-Related Injuries 
Extemal to the Home, by Gender and Home Maintenance Status 
No iispain Minor Repairs Major Repoirs 
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Table 3.20: Unadjusted Odds Ratios (95% Confidence Intervals) for Risk of a Severe 
Accident-Related Injury within the Home (Intemal), by Sociodemographic 
Variables, Survey on Ageing and Independence 1991. 
II Variables Males Females Total 
65 to 69 years of age 1 .O0 1 .O0 1-00 
70 to 74 years of age 0.98 (0.62, 1.54) 1.14 (0.82, 1.59) 1.09 (0.82, 1.43) 
75 to 79 years of age 1.07 (0.64, 1.79) 1-52 (1.07, 2.17) 1.39 (1.04. 1.87) 




not applicable not applicable 1.00 
1.56 (1.26, 1.95) *** 
Incotne 
under $15,000 / no income 1 .O0 1 .O0 1 .O0 
S15,000 or more 0.96 (0.56, 1.61) 0.86 (0.63, 1.18) 0.80 (0.62, 1.04) 
not stated 0.71 (0.42, 1.23) 0.64 (0.47, 0.87) ** 0.61 (0.47, 0.81) **+ 
Education 
elementary/sorne secondary 1.00 1 .O0 1 .O0 
high school/some post sec 2.03 (1.32, 3.13) ** 1.20 (0.89, 1.61) 1.44 (1.14, 1.83) +* 
diploma/university 2.54 (1.62, 3.98) *** 0.94 (0.64, 1.39) 1.38 (1.03, 1.85) * 
Table 3.21: Unadjusted Odds Ratios (95% Confidence Intervals) for Risk of a Severe 
Accident-Related Injury within the Home (Intemal), by Health Practice 
Variables, Survey on Ageing and Independence 1991. 
1 Variables Males Fernales Total 
Alcoltol Consurnption 
does not avoid alcohol 1 .O0 1 .O0 1 .O0 





irreguIar rest/sleep patterns 1.00 1 .O0 1 -00 
reguiar rest/sleep patterns 4.15 (1.16, 14.79) * 0.55(0.39,0.76)"+ 0.73(0.53,0.99)* 
Table 3.22: Unadjusted Odds Ratios (95' Confi dence Intervals) for Risk of a Severe 
Accident-Related lnjury within the Home (Intemal), by Measures of Social 
Relationships, Survey on Ageing and Independence 
1 Variables Males Females To ta1 II 
Mantttl Stntrrs 
married 1 .O0 1 .O0 1 .O@ 
no t married 1-05 (0.67, 1.65) 1.38 (1.08, 1.79) " 1.46 (1.20, 1.78) *** 
Support From 
Frrrnily d5 Friends 
no support 1 .O0 1 .O0 1 .O0 
support 2.55 (1.06, 6.18) * 3.05 (1.28, 7.19) ** 2.96 (1.62, 5.46) *** 
Table 3.23: Unadjusted Odds Ratios (95' Confidence Intervals) for Risk of a Severe 
Accident-Related Injury within the Home (Intemal), by Measures of Frailty, 
Survey on Ageing and Independence 1991. 
11 Variables Males Fernales Total 
-- - 
Activity Lirnited by 
Health 
activity limited 1 .O0 1 .O0 1 .O0 
activity not lirnited 0.62 (0.43, 0.91) " 0.47 (0.36, 0.60) *** 0.50 (0.41, 0.60) *** 
Perceived Health 
good 1 .O0 1 .O0 1 .O0 
poor 0.94 (0.64, 1.35) 1.80 (1.40, 2.33) *** 1.49 (1.23, 1.81) *** 
Table 3.24: Unadjusted Odds Ratios (9S0' Confidence intervals) for Risk o f  a Severe 
Accident-Related Injury within the Home (Intemal), by Exposure Co Risk 
Variables, Suwey on Ageing and Independence 1991. 
1 Variables Males Females Total 
Activity Cornpared 
to Otlters 
more active 1 .O0 1 .O0 1 .O0 
as active 0.72 (0.46, 1.08) 0.53 (0.39, 0.71) *** 0.60 (0.47, 0.76) "* 
less active 1.18 (0.76, 1-81) 0.81 (0.59, 1.11) 0.95 (0.74, 1.23) 
Provided Assistance 
to Others 
did not assist others 1.00 1 .O0 1 .O0 
assisted others 1.06 (0.72, 1.57) 0.95 (0.72, 1.25) 0.97 (0.78, 1.20) 
II Horne Maintenance no repairs 2 .O0 
minor repairs 1.18 (0.56, 2.47) 0.79 (0.42, 1.49) 0.93 (0.58, 1.48) 
maior repairs 1.84 (1.02, 3.32) + 3.61(2.53,5.12)*'* 2.94(2.19,3.95)*+* 
Table 3.25: Multiple Logistic Regression Mode1 for Severe Accident-Related 
Injuries Within the Home (n = 10021), Survey on Ageing and 
Independence 
independent Parameter Standard Odds 95% 
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Note: 38 observations were deleted due to missing values for the response or 
explanatory variables 
Table 3.26: Unadjusted Odds Ratios (95% Confidence Intervals) for Risk of a Severe 
Accident-Related Injury outside of the Home (Extemal), by 
Sociodemographic Variables, Survey on Ageing and Independence 1991. 
Variables Males Females Total 
A8e 
65 to 69 years of age 1 .O0 1.00 1 .O0 
70 to 74 years of age 1.30 (0.77, 2.22) 0.64 (0.41, 0.98) ** 0.85 (0.60, 1.18) 
75 to 79 years of age 1.15 (0.61, 2.15) 1.34 (0.90, 1.98) 1.33 (0.96, 1.86) 




not applicable not applicable 1 .O0 
1.59 (1.20, 2.08) "* 
Incorne 
under $15,000 / no income 1.00 1.00 1 .O0 
515,000 or more 1.00 (0.51, 1.95) 0.98 (0.68, 1.42) 0.87 (0.64, 1.19) 
not stated 0.72 (0.36, 1.13) 0.55 (0.37, 0.82) ** 0.56 (0.40, 0.75) *** 
Edtrca tiort 
elementary /some secondary 1 .O0 1 .O0 1 .O0 
high school/some post sec 0.65 (0.32, 1.28) 0.82 (0.55, 1.21) 0.79 (0.55, 1.12) 
diplorna/universitv 1.68 (0.97, 2.91) 0.85 (0.53, 1.36) 1.11 (0.78, 1.57) 
Table 3.27: Unadjusted Odds Ratios (95% Confidence Intervals) for Risk of a Severe 
Accident-Related Injury outside of the Home (Extemal), by Health Practice 
Variables, Suwey on Ageing and Independence 1991. 
II Variables Maies Females To ta1 ' Alcohol Consimption 1 does not avoid alcohol 1.00 1 .O0 L -00 




Res tlSleep Patterns 
irregular res t /sleep patterns 1.00 1 .O0 1 .O0 
regular rest/sleep patterns 0.34(0.19,0.59)*** 1.05(0.63,1.75) 0.68 (0.17, 0.98) + 
Table 3.28: Unadjusted Odds Ratios (%Oh Confidence Intervals) for Risk of a Severe 
Accident-Related Injury outside of the Home (Extemal), by Measures of 
Social Relationships, Survey on Ageing and Independence 1991. 
11 Variables Males Fernales To ta1 II 
Marital Stahis 
married 1 .O0 1 .O0 1 .O0 
not married 1.20 (0.69, 2.07) 1.66 (1.22, 2.28) ** 1.70 (1.32, 2.19) *** 
Sripport From 
Family 6 Friends 
no support 1 .O0 
support 0.80 (0.40, 1.58) 1.18 (0.59, 2.40) 1.04 (0.64, 1.70) 11 
Table 3.29: Unadjusted Odds Ratios (95% Confidence Intervais) for Risk of a Severe 
Accident-Related Injury outside of the Home (Extemal), by Measures of 
Frailty, Survey on Ageing and Independence 1991. 





1 Activity Linited by 
Health 
activity limited 1.00 1 .O0 1.00 
activity not ümited 1.06 (0.65, 1.73) 0.44 (0.32, 0.60) +'* 0.56 (0.43, 0.72) *** 
Perceiveci Health 
good 1.00 1 .O0 1 .O0 
poor 0.79 (0.49, 1.3) 1.42 (l.W, 1.94) 1.21 (0.94, 1.56) 
Table 3.30: Unadjusted Odds Ratios (95% Confidence Intervals) for Risk of a Severe 
Accident-Related Injury outside of the Home (Extemal), by Exposure to Risk 
Variables, Survey on Ageing and Independence 1991. 




Activity Co rnpa red 
to Others 
more active 1 .O0 1 .O0 1 .O0 
as active 1.31 (0.79, 2.18) 0.88 (0.62, 1.26) 1.03 (0.77, 1.38) 
less active 1.31 (0.73, 2.36) 1.18 (0.80, 1.75) 1.27 (0.93, 1.74) 
Provided Assistance 
tu Others 
didnotassistothers 1.00 1 .O0 1 .O0 
assisted others 3.15 (1.59, 6.27) *'* 1.31 (0.92, 1.86) 1.61 (1.18, 2.21) ** 
* 
Home Ma interrance 
no repairs 1 .O0 1 .O0 1 .O0 
minor repairs 0.70 (0.23, 2.13) 1.52 (0.86, 2.69) 1.23 (0.73, 2.05) 
major repairs 0.25 (0.04, 1.M) 2.35(1.43,3.82)*** 1.55(0.99,2.44)* 
Table 3.31: Multiple Logistic Regression Model for Severe Accident-Related 
Injuries Outside of the Home (Extemal) (n = 10059), Survey on 
Ageing and Independence 1991. 
Inde pendent Parameter Standard Odds 95% 
Variables Es tirnate Error Ratio C. 1. 
- -- 
RestlSleep Patterns 
irregular 0.00 1 .O0 
regular -0.45 * 0.20 0.64 0.43, 0.94 
Marital Statrrs 
married 0.00 1 -00 
not married 0.54 "* 0.13 1.72 1.33, 2.21 
Provided Assistance to 
Otlters 
did not assist others 0.00 1 .O0 
assisted others 0.62 *** 0.16 1.84 1.35, 2.52 
Activity Lirnited by  
Henlth 
activity limited 0.00 1.00 
activity not limited -0.55 *** 0.13 0.58 0.45, 0.74 
3.3: Summary Discussion for the Survey on Ageing and Independence, 1991. 
National data dealing with nsk factors for falls among the elderly is relatively 
uncornmon. Although the specific outcome of interest is falls, these results deal with more 
general accidental injuries from a variety of causes, including fails. Thus, when interpreting 
these results, it is important to remember that the extent to which these findings pertain 
directly to falls is not clear. 
3.3.7: lnteryretation of the Restrlts 
Comparison of the final models for the four outcome variables reveal that several 
comrnonalities exist, regardless of the location or the severity of the injury. The general 
trends that persist across models will be highlighted, and cornparisons behveen the models 
will be made were applicable. 
Education reached the 0.05 level of significance in the final mode1 for external injuries 
(Table 3.19) and for the two interna1 injury models (Tables 3.13 & 3.25). For injuries within 
the home, higher educational attainment is associated with an increased risk of injury; 
however, a protective effect against injury nsk is evident for individuals with a high school 
or some post-secondary education in the extemal model. A possible explanation for this 
finding is that individuals with lower Ievels of education were more likely to hold a greater 
number of blue collar jobs, which provided thern with a greater opportunity to experience 
work-related injuries. Thus, a portion of the external injuries may have been injuries that 
occurred on the job. Additionally, those with higher levels of education may not have had 
the same opportunity to experience work-related injuries, and thus experience more injuries 
at home then at their work place. It is also possible that individuals with lower educations 
had more appropriate knowledge and skills to complete repairs around the home, and thus 
are less likely to sustain an injury in comparison to those with higher education levels. 
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Given that education is a surrogate measure of socio-econornic status, and a measure that 
would be readily able to define those at risk, further work in this area is necessary. 
Al1 of the health practice variables reached the 0.05 level of significance in one or all 
of the final logistic regression models. For example, avoiding alcohol consumption is 
associated with an increased risk of experiencing an injury for interna1 and extemal injuries 
(Tables 3.13 & 3.19). Support for these findings lie in the work of Nelson et al. (1992), who 
found that light and moderate-to-heaty drinkers had a slightly decreased risk of fa11 injury 
events, as compared to non-drinkers, after adjusting for potential confounding variables. 
Further, O'Loughlin et al. (1993) found that daily use of alcohol was protective againçt risk of 
falls for community-based seniors. Therefore, despite the physiological explanations (e-g., 
decreased ability to attend to incoming sensory information, impaired proprioceptor 
sensation, motor ataxia) (Kalant & Khanna, 1989), higher levels of alcohol use do  not clearly 
increase the risk of fall-related injuries; however, some doubt has been cast upon the actual 
composition of the "non-drinker" category that may account for them being at greater risk 
than those that drink. The category of non-drinkers includes former heavy d ~ k e r s  that 
have to refrain from drinking for health reasons and frai1 individuals whose failing health 
prohibits drinking (Fletcher & Hirdes, 1996). In addition, premature death caused by heavy 
long-term drinking of alcohol may "select out" frailet individuals who would be at the 
greatest risk of fa11 events during the later years of life (Nelson et al., 1992). In fact, 
Campbell et al. (1989) have suggested that daily alcohol use may actualiy be an indicator of 
good health status. 
k i n g  a non-smoker and obtaining adequate rest and sleep appeared to have a 
protective effect against the risk of experiencing an injury. Although smoking and 
inadequate rest may not be direct risk factors for falls, they rnay be indicative of overall 
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health status and disease states of those at risk of falling. For example, Sattin (1992) has 
suggested that educating individuals about certain health behaviours, such as smoking 
cessation and exercise promotion, may decrease the development of dironic diseases and one 
of the potential outcornes of these chronic diseases - falls. Given that rest was significant 
across al1 models, this measure rnay be of importance in the prevention of falls. 
Altematively, rest patterns rnay be related to seda tive use, so that those with poor rest and 
sleep are more likely to use medications that elevate their risk. 
Being unmarried is also associated with an increased risk of experiencing both types 
of external injuries (Tables 3.19 & 3.31). This finding is supported by Craven and Bruno 
(1986) and Mossey (1985). It is conceivable that unmarried individuals do not have the 
physical support that married couples have. For example, an unmamed frai1 person rnay not 
have a spouse to "lean on" in slippery weather, and experience a fall. Further, the same 
incentive to go for a walk without a partner, rnay result in a decrease in activity leading to a 
loss of agility and strength, and a subsequent fa11 injury (Campbell et al., 1990). Campbell et 
al. (1990) suggest that women who live alone rnay also carry out tasks (e.g., carry garbage to 
the curb, changing light bulbs) that are ordinarily completed by men, resulting in an 
increased risk of a fall. Since females comprise the largest portion of mamed individuals in 
the sample, it would seem essential that fa11 prevention efforts be targeted towards females, 
particularly the unmamed and the oldest-old females, given that they appear to be at the 
greatest risk of experiencing a fall-related injury. 
Seniors with no activity limitations due to health reasons are at a decreased risk of 
incurring an injury for al1 final models. [ndividuals in better health rnay have been more 
likely to recover from a potential fall, whereas individuals in poor health, whose physical and 
psychological compositions rnay have been compromised, could have been less likely to 
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react to a faIl. This finding has been substantiated in several studies conceming falls within 
elderly populations (see for example OILoughlin et a1.,1993; Prudham & Evans, 1981; Tinetti 
et al., 1988). For exarnple, through the use of multivariate analyses, OILoughlin et al (1993) 
reported that elderly individuals that experienced days in which their activities were limited 
by a health problem were 1.8 tirnes more likely to experience a fall. 
For the two mode1 of injuries external to the home (Tables 3.29 & 3-31), individuals 
that assisted others are more likely to experience an injury. The possible explanation for this 
finding is twofold: individuals that assist others increase their opportunities to injure 
themselves (e-g., repainng others homes, physically supporting individuals), or individuals 
that did not assist others are unable to do so and thus do not have the same level of 
exposure to situations in which they could injure themselves. 
Perceived poor health is associated with an increased risk of experiencing a severe 
injury within the home. The Kellogg International Work Group (1987) reports that poor 
health status, as measured by the presence of chronic illness, impaired mobility and postural 
stability, and a history of falls are associated with an increased risk of falling. Studies by 
Wickham et al. (1989) and Brocklehurst et al. (1978) support this contention. Thus, future 
work should determine the precise relationship between falls and perceived health status, or 
the surrogate role that perceived health possesses for other measures of health. 
The results for activity level reveal that individuals that classified themselves in the 
highest category for activity are more likely to experience an injury (Tables 3.13. 3.19 & 3.25). 
Conversely, Campbell et al. (1989) found that decreased levels of physical activity in men 
was associated with an increased risk of falling. In a study conducted by O'Loughlin et al. 
(1993), two indicators of physical activity levels were measured. One indicator revealed that 
frequent participation in physical activity was associated with an increased risk of falling, 
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while the second measure showed that participation in a number of activities was a 
protective factor against falls. O'Loughlin et al. (1993) contended that in some incidences 
physical activity may play a protective role with respect to falls, and simultaneously increase 
the rate of falls. Physically active individuals may be able to counteract postural imbalance 
through the maintenance of balance, fiexibility, reflexes, muscular strength, CO-ordination and 
reaction time; however, frequent participation in physical activity may also increase seniors' 
exposure to opportunities to fa11 (O'Loughlin et al., 1993). The Kellogg International Work 
Croup (1987) provides another possible explanation for this finding: falls generally occur 
when an individual performs an activity in which he/she cannot correct for an unexpected 
displacement that has occurred. Individuals that realize their ability to recover from a "fall" 
situation has been comprised, tend to slow down and reduce their risks. Given the 
complexity of the relationship between falls and physical activity, further imrestigation is 
warranted in order that interventions with the appropriate levels of physical activity can be 
developed. 
Several interaction terms have been identified within the present analysis for risk 
factors for accident-related injuries. According to Kelsey et al. (1987), statistical interactions 
occur when the magnitude of a chosen measure of association between a risk factor and an 
outcome variable differ according to the levd of a third variable (or risk factor). 
The interaction between age and gender within the mode1 for interna1 injuries within 
the home reveals that being female and being older is associated with an increased risk of 
injury (Figure 3.1). Males' risk of injury increases with age, but not to the same extent as 
with females. This interaction is not surprising given that a substantial portion of research 
has found falls to be associated with advanced age (see for example, Campbell et al., 1981; 
Vellas et al., 1987; Wild et al., 1981) and the female gender (see for example, Campbell et al., 
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1981; Craven & Bruno, 1986; Prudham & Evans, 1981). The question anses as to what is it 
about advanced age and the female gender that increase risk of falling. This issue will be 
addressed in further detail in the summary discussion section. 
An in teraction between activi ty limitations and age reveals tha t individuals wi thout 
limitations are protected from injury risk, while those with limitations are more likely to 
experience an interna1 injury (Figure 3.2). Moreover, the differences between these two 
groups increases with age. For those without activity limitations, the progressive decrease 
that occurs in the odds ratios as age advances, may be attributed to selection bias, whereby 
oniy the healthiest old-old individuals remain in the community. These findings coincide 
with results from a comrnunity-based study which found a significant interaction between 
age and dependence in activities of daily living within logistic models for risk of fa11 injury 
(Langlois et al., 1995). Langlois et al. (1995) found that seniors between 65 and 79 years of 
age, and dependent in one or more activities of daily living, possessed the highest risk of a 
fa11 injury event (Langlois et al., 1995). It is probable that individuals without activity 
limitations experience decreases in risk with advancing age because of selection bias. 
In both of the final models for intemal (Figure 3.3) and external (Figure 3.4) injuries, 
the gender and home maintenance interaction terrn generally reveals similar results. Females 
tend to have an increased risk of injury as repair status increases, particularly for the major 
repairs category. Eiowever, for males, risk is somewhat increased for minor and major 
repairs for injuries at home, but appears to have a protective effect against extemal injuries. 
It is possible that within the home both genders are at risk of injury from exposure to 
hazards within their environment, while outside of the home, other factors related to home 
repair may actually place seniors (particularly women in the major repairs category) at risk. 
Future work is warranted in this relatively understudied area in order to better understand 
the relationçhip between gender and home maintenance status. 
3-32: hplicatiorrs for Fritrue Resenrch 
Several of the findings pertaining to the N k  factors for accidental injuries are 
consistent with prior falls research among senior populations. For instance, being fernale (see 
for example, Craven & Bruno, 1986; Prudham & Evans, 1981), and poor health, as measured 
by inadequate rest, smoking, and activity limitations for health reasons (see for example, 
Kellogg international Work Croup, 1987; Wickham et al., 1989), have been implicated as risk 
factors for falls in previous research. However, the completion of sound, national 
Iongitudinal studies that specifically address falls, rather than accidental injuries are needed. 
The cross-sectional nature of the study does not allow for the event to be temporally related 
to the individual characteristics of the situation. 
Future research should include broader multidisciplinary frameworks of study 
involving substantially more social variables, since these have been largely neglecteci within 
the falls research. Identifying key social risk factors that are relatively unintrusive measures 
would aid in targeting seniors at high risk for fa11 prevention measures. Additionally, future 
analyses should investigate interactions between the risk factors for falls, in order that the 
precise associations can be determined and understood. Further, research should continue to 
focus on risk factors that increase seniors' exposure to "fa11 situations" (e-g., home repairs, 
activity levels), and on health practice rneasures (e.g., medication use) that were not studied 
within this survey. 
CHAPTER 4: METHODOLOGY FOR THE NATIONAL POPULATION HEALTH SURVEY 
(NPHS) 
After the 1991 recornmendation from the National Health Information Council (M-IIC) 
that an on-going national survey of population health be conducted, the National Population 
Health Survey (NPHS) was designed. The NHIC believed that the existing sources of health 
data failed to provide a complete picture of the health status of Canadians, and ihe 
contributing factors that affected their health. information obtained from the survey would 
also be used as a basis for the formation and evaluation of health policies and programs in 
Canada. 
The first cycle of the NPHS was conducted in 1994, with plans for data to be collected 
every two years thereafter. The NPHS was designed to collect cross-sectional data to monitor 
health programs in Canada. Further, longitudinal data from a sub-sample of individuals at 
every two year interval would be collected to aid in the understanding of the determinants of 
good health (Statistics Canada, 1996). 
Household residents in al1 provinces were the target population of the survey, with 
the exclusion of individuals living on indian reserves, in remote areas of Canada (Le., some 
areas in Quebec and Ontario), and on Canadian Forces bases. Most of the information was 
collected from a single household member, since interviewing one respondent would 
facilitate longitudinal follow-up in the future; however, upon follow-up, the same general 
health-related information would be collected for al1 members of the household in which the 
initial responder was living (Statistics Canada, 1996). 
in order to strengthen the representativeness of the panel, a rejective technique was 
applied. This approach was utilized since an individual's chance of being included in the 
panel would been inversely related to the number of individuals living in the household, if 
households had been randomiy selected. Thus, the panel selected would have under- 
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represented individuals living in larger households (i.e., generally parents and dependent 
children) and over-represented those in smaller households (Le., generally single or elderly 
individuals). This technique was exercised by identifymg a portion of the sample households 
for screening, and subsequently discarding those that did not have at least one household 
member that was under the age of twenty-five (Statistics Canada, 1996). 
The content of the NPHS generally included questions pertaining to health status (i.e., 
self-perception of health, chronic conditions, activity restrictions), use of health services (i-e., 
visits to health care providers, use of drugs and other medications), determinants of health 
(ia., smoking, alcohol use, physical activity, stress, self-esteem, social support), and 
demographic and economic information (i.e., age, gender, education, household income, 
labour force status). The NPHS data set consists of two sections, namely the general section 
and the health section. The general section contains information about al1 of the household 
members, while the health section consists only of information from the selected person (12 
years of age or older) that responded to in-depth questions (Statistics Canada, 1996). 
Although the 1994-1995 NPHS surveyed a sample of 20,000 Canadian households, with a 
response rate of approximately 88.0°h, only information frorn individuals over the age of 65 
was used for this analysis. Further, the information for the analysis was obtained from the 
health portion of the survey. 
4.1: Measu tes 
The information that was used from the NPHS for the analysis was divided in the 
following sections: (1) socio-demographic variables, (2) health practice variables, (3) social 
relationship measures, (4) variables associated with frailty. (5) exposure to risk variables, (6) 
balance and stability measures. and (7) information pertaining to falls. Each of these sections 
will be addressed in tum. 
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4.1 -1: Socio-demograp hic Variab les 
The socio-demographic variables that were examined induded age, gender, income, 
and education. 
Age 
Statistics Canada categorïzed the responses to the age question into grouped age 
cohorts. For the purpose of this analysis the following grouped age categories were utilized: 
65 to 69 years of age (O), 70 to 74 years of age (l), 75 to 79 years of age (2),  80 years of age 
and older (3). Dumrny variables were used for the 3 highest age groupings, while the 65 to 
69 age range was utilized as the reference group. 
Gertder 
For the binary variable gender, the category male (0) was used as the reference group, 
and the category female (1) was coded as a dummy variable. 
Incorne Adeqtracy 
The variable income adequacy, developed by Statistics Canada, was based on the 
responses for the questions pertaining to household income (denved household income from 
al1 sources in the past 12 months) and the size of the household (number of household 
members) (see Table 4.1). The categories denved for income adequacy included lowest 
income, lower-middle income, middle income, upper-middle income, and highest income; 
however, for this analysis recoding was completed and the following classification was used: 
low/low-middle income (O), middle income (l), and upper-rniddle/upper income (2). The 
lowest income category was used as the reference group, while the remaining variables were 
coded as dumrny variables. 
Edt mtion 
Responses to the question pertaining to educational attainment were recoded utilizing 
durnmy coding, with the lowest level of educational attainrnent used as the reference group. 
The categories formed were: elementary or some secondary education (O), high school or 
some post-secondary education (l), and post-secondary certificate diploma or university 
degree (2) .  
4.1.2: Health Practice Variables 
The variables classified as health practice measures consisted of information 
pertaining to alcohol consumption, smoking status, and use of the following medications: 
analgesics, tranquilizers, anti-depressants, cardiovascular drugs, hiah blood pressure drugs, 
diuretics, sleeping pills, and psychotropics. 
Alcohol Consumption 
The variable used within this analysis for alcohol consumption, developed by 
Statistics Canada, was derived from the questions, "During the past 12 months, how often 
did you drink alcoholic beverages?" and "Did you ever have a drink?". The responses 
formed from these questions included: regular drinker (a d ~ k  at least once a month) (O), 
occasional drinker (less than one drink a month) (l), don't drink now (did not have a drink 
in the last 12 months) (2). and abstinent (never drank) (3). For analysis purposes, regular 




Smoking status was derived from the questions, "At the present time do you smoke 
cigarettes daily, occasionally, or not at all?", "Have you ever smoked cigarettes at all?", and 
"Have you ever smoked cigarettes daily?". Responses to these questions were combined to 
form the categories daily smoker, occasional srnoker (but former daily smoker), always an 
occasional smoker, former daily smoker, former occasional smoker, and never smoker. 
Recoding was used to form the categories never smoker (O), smoker (included daily and 
occasional smokers) (l), and former-smoker (2) for this analysis, with never smoker coded as 
the reference ca tegory. 
Medication Use 
Individuals were asked a series of questions pertaining to medication use. The 
questions posed, " In the past month, did you take pain relievers (nnnlgesics)?, tranquilizers 
such as Valium?, anti-depressants?, medicine for the heart?, ntedicine for blood pressure?, diilretics 
or water pills?, or sleeping pills?, were coded to form the categories "non-use" (O) or "use" (1) 
of the particular medication in question. Non-use was utilized as the reference group within 
the analysis. Further, a count of psychotropic medications was formed, and left as a continuous 
variable within the analysis. 
4.1.3: Social Relationship Variables 
Marital status and the composition of the household were examined as the social 
relationship variables. 
Mnritd Stntus 
Responses to the question pertaining to marital status were grouped into the 
categories married/comrnon-law partner, single, and other (widowed, divorced, separated). 
In order to be consistent with the first national data set analyzed (SA1 in Chapter 3), the 
responses were collapsed into the binary variable, married (0) and not mamed (1). Mamed 
was used as the reference group within the analysis. 
Composition of Hotisehold 
Statistics Canada developed this measure, based on the ages and reported 
relationships of each person to al1 other persons within the household, in order to determine 
the living arrangements within the household (Table 4.2). The formed categories included 
the following: couple with children ~ 2 5 ,  couple with children>25, single, single with others, 
couple with dependent child(ren)c25 and other relatives, couple alone, single-parent with 
dependent child(ren)c25, other single parent households, other household types. After 
examining the univariate distributions for this measure, the following categories were formed 
for the purposes of this analysis: single person in home (O), couple in home (l), other (2). 
Single person in home was used as the reference group within this analysis. 
Amount of Social Involuement 
The measure of social involvement, designed by Statistics Canada, reflected the 
frequency of participation in associations or voluntary organizations, and the frequency of 
attendance at religious services in the previous year. ï h i s  measure was left continuous 
within the analysis. Higher scores (Range = O to 8) were indicative of greater social 
involvemen t. 
Anrorint of Social Support 
The social support measure was also developed by Statistics Canada. This measure 
incorporated the items which indicated whether the respondents felt that they had someone 
they could confide in, someone they could count on, someone that could give them advice, 
and someone that made them feel loved. The scores (Range = O to 4) were left continuous 
within the analysis. Higher scores for this measure were indicative of greater perceived 
social support. 
4.1.4: Measures of Frailty 
The measures of frailty included the variables perceived health, homecare services, 
and the medical conditions dementia, high blood pressure, stroke, heart condition, diabetes, 
arthritis, urinary problerns, and vision problems. 
Perceived Hed th 
Responses to the question, "In general, how would you describe your health: excellent, 
very good, good, fair, poor?", were recoded to fonn the categories good health (0) and poor 
health (1). G w d  health included excellent and good health, while poor health included fair 
and poor health. For the purpose of this analysis, good health was used as the reference 
ca tegory. 
Honrecare 
Responses to the question, "Have you received any home care services in the past 12 
months?", was coded to form the categories did not receive homecare services (0) and 
received homecare services (1). Homecare services included services such as the following: 
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nursing care, housework, persona1 care, meal preparation, and shopping. Not receiving these 
services was used as the reference category. 
Medicd Conditions 
A series of questions were posed to the respondents conceming medical conditions 
that had been diagnosed by a health professional. For this analysis, the medical conditions 
examined included Alzheinrer's disense/denrentin, high blood pressure, efiects 4 n  stroke, hewt 
disease, diabetes, nrthritis/rhennzatisni, and urina y problenzs. Responses for each of the medical 
conditions in question were categorized to form the responses "no condition/problem" (0) 
and "condition/problem" (1), with no condition/problem used as the reference group within 
the analysis. 
The last medical condition that was examined pertained to viszrnl problenzs. 
Individuals were asked whether or not they had visual problems, and whether these 
problems had ken corrected. Responses induded the following: no visual problems, 
problems corrected by lenses, problem seeing distance/corrected, problem seeing 
distance/not corrected, problem seeing close/not corrected, and problem seeing close & 
distance/no sight. For the purpose of this analysis, the responses were recoded to forrn the 
categories no vision problems (O), vision problem corrected (l), vision problem not 
corrected/no sight (2). Having no vision problems was used as the reference group within 
the analysis. 
4.1.5: Exposure to Risk Variables 
Frequency of physical adivity was the only exposure to risk variable used within this 
anal ysis. 
F reqriency of Pliysical Activity 
The measure of frequency of physical activity, developed by Statistics Canada, 
classified respondents based on their monthly frequency of physical activities lasting more 
than 15 minutes. Categories for this measure included regularly (12 or more times per 
month) (O), occasionally (4 to I l  times per month) (l), and infrequentiy (O to 3 times per 
month) (2). PhysicaI activities included a range of activities such as walking, for exercise, 
gardening, yard work, swimming, bicycling, social dance, home exercise, ice hockey, skating, 
downhill skiing, jogging/running, golfing, participating in exercise classes, cross-country 
skiing, bowling, baseball, tennis, weight training, volleyball, and yoga. The category 
"regular" was used as the reference group within the analysis. 
4.1.6: Balance and Stability Measures 
Mobility was the only balance and stability measure for the analysis. 
Mobility 
The measure of mobility was based on questions related to the presence of a mobility 
impairment and whether the impairment had been corrected. Responses to these questions 
formed the following categones: no mobility problems, mobility problems/no aid, 
problems/mechanical suppon and problerns/cannot walk. For the purpose of this analysis, 
these responses were recoded to form the categories no problerns with mobility (O), problems 
with mobility (included mobility probIerns/no aid), and problems/mechanical support) (l), 
and non-ambulatory (2). No problems with mobility was used as the reference group within 
the analysis. 
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4.1.7: Information Pertaining to Falls 
Responders were posed the foiiowing questions, "In the past 12 months, did you have 
injuries that limited normal activities?", and "What happened: motor vehicle accident, 
accidental fall, fire, accidently stntck by an object/person, physical assault, accidental 
explosion, environmental accident, accident wi th hot 1 iquids/ food /substances, machinery 
accident, cutting or piercing accident, accidental poisoning, or other accident (Le., drowning, 
suicide)?". Since the variable of interest was falls, only accidentai fails were included within 
the analysis. Responses to the question pertaining to accidental falls were coded as "non- 
fallers" (0) and "fallers" (1 or more falls) (l), with the category non-fallers being used as the 
reference group within the analysis. 
Descriptive information pertaining to the accidental falls that occurred was also 
examined. Specifically, information relating to the number of falls within the past year, the 
types and body locations of the fa11 injury that occurred for the most serious fall, and the 
precise location of the fa11 were studied. Further, strategies that the responders used to 
prevent future falls were explored. 
4.1.8: Data Analysis 
Logistic regression was employed with the NPHS. Fa11 status was used as the 
dependent variable, while the remaining variables were used as the independent variables. 
Only the independent measures found to be significant at the bivariate level were further 
analyzed within the final logistic regression model, which was subsequently used to estimate 
the adjusted odds ratios for the main and interactive effects. Further, where applicable, 
quadratic terms were examined for continuous measures. The same ciriteria for statistical 
significance, which was employed with the SAI, was applied to the NPHS. 
Table 4.1: Income Adequacy in Five Discrete Categories Derived from Household 














less than $10,000 
or 
less than $15,000 
$60,000 or more 
or 
$80,000 or more 
not stated 
Household Size 
1 to 4 persons 
or 
5 or more persons 
1 or 2 persons 
or 
3 or 4 persons 
or 
5 or more persons 
-- - -  
a 1 or 2 persons 
or 
3 or 4 persons 
or 
5 or more persons 
1 or 2 persons 
or 
3 or 4 persons 
or 
5 or more persons 
1 or 2 persons 
or 
3 persons or more 
not a~dicabie  
(Statis tics Canada Codebook, 1996) 
Table 4.2: Household Type Derived from Ages & Reported Relationships of Each 
Person to Al1 Othen in the Household, National Population Health Survey, 
1994-1995. 
% Code 1 Description 1 Derivation 
1 
2 
couple with children d 5  
3 
4 
11 6 1 couple alone 
Married or common-law couple with at Ieast one 
partner being the parent of the dependent child. 
No other relationships are allowed. 
cotiple with children >25 
zvith or withotit other 
relatives 
5 
Mamed or common-law couple alone. No other 
relationships are permitted. 
Mamed or comrnon-law couple with no 
dependent child(ren) <25 years old. Any other 
relationships are allowed. 
single 
singiewithothers 
pp - -  
Unattached individual living alone. Household 
size=l. 
Unattached individuals living together. There 
cannot be a marital/common-law or parental 
relationship, but other relationships such as 
siblings are allowed 
couple with dependent 
child(ren) 425 and other 
relatives 
H "  other single parent households 
At least one partner must be the parent of one 
child c25 years old in the household. Other 
relationships are allowed. 
single-parent with 
dependent child(ren) 4 5  
I 
-- - - - 
One child must be <25 years old. Other 
relationships are permitted. 
One child must be <25 years old. No other 
relationships are permitted. 
9 (otherhouseholdtypes 1 Al1 other hmsehold types. 
(Statistics Canada Codebook, 1996) 
4.2: Results for National Population Health Survey 19941995 
4.2.1: Univanate Distributions for National Population Health Study, 1994-1995 
The univariate distributions for the independent variables for the National Population 
Health Survey have been summarized into five tables, according to the groupings previously 
discussed. Table 4.3 provides results for the socio-demographic variables of age, gender, 
income and education. Of the 3,142 individuals sampled, the largest percentages were 
between the ages of 65 to 69 years of age (34.0%) and 70 to 74 years of age (29.3%). Females 
comprised 57.0% of the sample, while 43.0% of the sample were males. With respect to 
income, 43.l0/0 and 31.196 had incomes that were considered middle and upper-rniddle/upper 
incomes, respectively. The remaining 25.8% had incomes that were categorized as low/low- 
middle incomes. When stratified by gender more females were classified within the 
low/low-middle category then the total sample, while more men were classified within the 
upper income category than the total sample. For educational attainment, the majority of the 
sample had obtained an elementary or some post-secondary education (53.9%), while 29.0°' 
and 17.1% had acquired a secondary/some post-secondary or a diploma/university 
education, respectively. 
The univariate distributions for the health variables consisting of alcohol consumption, 
smoking status, and medication use have been summarized in Table 4.4. For the total 
sample, the majority were dassified as consuming alcohol reguiarly (4û.0°/0). The remaining 
individuals were considered occasional drinkers (21.3%), did not drink now (23.3%), and 
were abstinent (15.4%). These percentages were not consistent when stratified by gender, 
whereas men were more likely to be regular drinkers and women abstinent. With respect to 
smoking status, 40.6% and 44.836 of the sample were never smokers or former-smoken, 
respective1 y. Approximatel y 15.0% of the sample constitu ted smokers. When strati fied by 
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gender, the greatest percentages of females were dassified as never smokers (55h0/0), while 
more men were classified as former-smoker (62.3%). 
With respect to the several medications exarnined, over 70.0% of the sample reported 
not using the following the following: hanquilizers (95.0% did not use), antidepressants 
(96.3% did not use), cardiovascular medications (78.7% did not use), high blood pressure 
medications (70.8% did not use), diuretics (89.1% did not use), and sleeping pills (92.6% did 
not use); however, only 41.0°' of the sample reported not using analgesics. 
Marital status and composition of the household were classified as the social 
relationship variables (Table 4.5). In the overall sample, 59.5% and 4û.5*/0 were married or 
not married, respectively; however, when stratified by gender, more females were not 
mamed (53.OoA), while more males (76.2%) were married. For household composition, 50.6°/0 
reported living in a "couple" situation. The remaining individuals lived alone (31.5%) or in 
another type of living situation (17.9%). 
Table 4.6 surnmarizes the distributions for the measures of frailty, consisting of 
measures of perceived health, homecare and several rnedical conditions. The majority of the 
sample (73.4%) reported perceiving their health to be good. For use of homecare services, 
89.7% of the sample did not receive hornecare services. With respect to the medical 
conditions, over 70.0% of the sample reported not having the following conditions: dementia 
(99.4%), high blood pressure (71 &'O), stroke (96.0%), heart condition (86.3%), diabetes (88.Soh), 
urinary problems (96.0%). Approximately, 60.000 of the sample did not report having 
arthritis. Further, 14.1% and 78.3% of the sample reported having no vision problems, or 
having a vision problem that was corrected, respectively . 
The independent variables associated with exposure to risk variables and 
balancehtability measures have been summarized in Table 4.7. With respect to frequency of 
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physical activity, 50.5% of the sample was categorized as exercising regularly, while 14.7% 
and 34.8% were occasional or infrequent exercisers, respectively. For the measure of 
mobility, 86.3% of the sample reported not having a problem with mobility; however, 9.7% 
and 3.90h were classified as having problems with mobility or being non-ambulatory, 
respective1 y. 
Table 4.8 summarizes the distributions for the dependent variable employed within 
the logistic regression analysis. With respect to fa11 status, 95.3% of the sample were 
classified as non-fallers, while 4.7% were classified as fallers. Detailed information pertaining 
to the falls that occurred have been summarized in Tables 4.9 and 4.10. Of the 4.7% of the 
sample that tell, 90.7"/0 of these fallers fell only one time within the year prior to the survey 
(Table 1.9). With respect to the most serious fa11 that occurred, 40.9% and 26S0/0 reported 
fracturing bones and/or sprains/strains (Table 4.9). The body parts that were injured the 
most for these serious falls were the arms/hands (21.3%) and the legs/feet (25.9%) (Table 
4.9). The majority of the accidents were not work-related (96.4%), and occurred in or 
surroundhg the home (57.Ooh), at a place for recreation (19.1°/~), or on the street/highway 
(14.1%) (Table 4.9). The results from Table 4.10 revealed that over 80.0% of the sample did 
not give up the activity being completed when the fa11 occurred (93.3%), did not begin to use 
protective equiprnent (97.3%), and did not change the physical situation (96.4%) to prevent 
future falls from occurring; however, 79.5% and 94.6% reported k i n g  more careful and 
taking precautions in order to prevent falls from occurring. 
4.2.2: Bivariate and Multivariate Associations for NPHS, 1994-1995 
The main effects and interaction terms for variables that were found to be significant 
at the bivariate level were further analyzed in multiple logistic regression models. Since the 
majority of the variables had been coded as dumrny variables, it was not necessary to include 
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quadratic terms to test for cunrilinearity in the final model; however, for the continuous 
variables use of psychotropics, amount of social involvement, and amount of social support 
quadratic terrns were exarnined. Although several of the variables were found to be 
significant at the bivariate Ievel, not all of these variables maintained significance within the 
final logistic regression model for risk of falling. The results for the bivariate associations 
and the final model will be discussed in tum. 
Bivariate results for the socio-demographic variables revealed that al1 of the measures 
were significantly associated with risk of falling (Table 4.11). For example the age categories 
70 to 74 and 80 years of age and older were significantly associated with an increased risk of 
falling as indicated by odds ratios of 1.66 and 2.12, respectively. Upon gender stratification, 
the results for the highest age category maintained significance for both genders. Being 
female was also associated with an increased risk of falling (O.R.=1.92). Individuals that 
were classified with incomes in the middle-upper/upper class and with a secondary/some 
secondary education were less likely to fall, as indicated by odds ratios of 0.63 and 0.66. This 
relationship was maintained for education for females when stratified by gender. Further, 
males dassified into the middle income category were also less likely to experience a fall; 
however, females and the total sample did not reveal the same results for this income 
ca tegory. 
Four of the health practice variables were significantly associated with risk of falling 
at the bivariate level (Table 4.12). Using analgesics, sleeping pills, and psychotropics were al1 
found to be significantly associated with risk of falling. These relationships were maintained 
when stratified by gender, but were not significant for females using sleeping pills. 
Conversely, users of high blood pressure medications (antihypertensives) were less likely to 
fall, as indicated by an odds ratio of 0.57. When stratified by gender, the relationship was 
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also found for males and females; however, the association was not significant at the 0.05 
level for females. 
Results for the social relationship variables indicated that individuals that were not 
married or were receiving homecare had a significantly higher risk of falling for the total 
sample (Table 4.13). These relationships were maintained when stratified by gender, but was 
not significant at the 0.05 level for unmamed females. Further, higher levels of social 
support appeared to have a protective effect against falling, as indicated by an odds ratio of 
0.83. Upon gender stratification the relationship was maintained, but only significant at the 
0.05 level for females. With respect to household composition, males that lived alone were 
less likely to fa11 (O.R.=0.49). This relationship was not significant for the total sample or for 
females. 
The bivariate associations for measures of frailty revealed that perceived poor health 
(O.R.=1.58), presence of dementia (O.R.=3.63), presence of arthritis (O.R.=2.29), urinary 
problems (0.R-=3.12), and visual problems that were corrected (O.R.= 1.31) or not corrected 
(O.R.=2.63) were al1 significantly associated with an increased risk of falling, as ïndicted by 
odds ratios above 1.00 (Table 4.14). When stratified by gender these relationships were 
maintained for females for perceived poor health, arthritis, urinary problems, and visual 
problems that were corrected or not corrected. Having urinary problems was the only 
significant bivariate association for an increased risk of falling for males. Further, an 
increased risk of falling was also assoaated for females with diabetes, but the relationship 
was not maintained for males or for the total sample. 
The exposure to risk variable, frequency of physical activity, was not associated with 
falling at the bivariate level (Table 4.15). Conversely, with respect to the sole balance and 
stability measure, mobility was found to be associated falling (Table 4.15). Individuals that 
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reported having problems with mobility or being non-ambulatory were more likely to fall, as 
indicated by odds ratios of 2.78 and 2.60. These associations were maintained when stratified 
by gender; however, the relationship was not significant at the 0.05 level for non-ambulatory 
fernales. 
ln the final logistic regression model for nsk of falling, the independent variables that 
remained significant included age, gender, use of analgesics, use of high blood pressure 
medications (antihypertensives), use of sleeping pills, homecare, arthritis, urinary problems, 
and mobility status (Table 4.16). No interaction terms were significant within the final model 
for risk of falling. 
Generally, being female and the age category of 80 years of age and older was 
associated with an increased risk of falling as indicated by odds ratios of 1.71 and 1.81, 
respectively. Similarly, the use analgesics and sleeping pills were also found to increase risk 
of falling. The medical conditions of arthritis and urinary problems were also associated 
with risk of falling. Individuals that received homecare services were 1.92 times more likely 
to fall, than individuals that did not receive these services. Having a mobility problem was 
the last of the variables found to be significantly associated with an increased N k  of falling 
(O.R.=1.65). Conversely, taking high blood pressure medications (antihypertensives) 
appeared to protect individuals from falling, as indicated by an odds ratio of 0.42. 
Table 4.3: Percentage (Frequency) Distributions for Socio-demographic Variables, By 
Gender, National Population Health Survey, 19941995. 
Il Variables Males Females Total II 
Age ("1 
65 to 69 years of age 37.5 (506) 31.4 (563) 34.0 (1069) 
70 to 74 years of age 28.3 (383) 30.1 (539) 29.3 (922) 
75 to 79 years of age 18.4 (249) 19.6 (350) 19.1 (600) 





low / low-middle income 18.8 (241) 31.1 (526) 25.8 (766) 
middle incorne 45.2 (580) 41.5 (701) 43.1 (1280) 
upper middle/upper income 36.0(461) 27.3(461) 31.1(923) 
Editcntion (++) 
elementary /some secondary 52.7 (707) 9.8 (980) 53.9 (1687) 
secondary/some post-secondary 27.6 (370) 30.0 (536) 29.0 (906) 
diploma/university 29.7 (265) 15.2(271) 17.1(536) 
Note: probability levels are indicative of the level of significance for Chi Square 
analysis between males and females for the independent variables 
Table 4.4: Percentage (Frequency) Distributions for Health Practice Variables, By 
Gender, National Population Health Survey, 1994-1995. 
Variables Maies Females To ta1 
Alcohol Consiirnption ("**) 
regularl y 
occasionaily 
do not drink now 
abstinent 




Use of Analgesics (***) 
non-use 
use 
Use of Tranqriilizers (***) 
non-use 
use 
Use of Antidepressnnts (**) 
non-use 
-ise 
Use of Cardiovasctilar Medications (*) 
 on-use 
Ise 
Use of High Blood Pressure Medications (*+*) 
 on-use 
ise 
Yse of Diriretics ("*) 
ion-use 
use 
Use of Sleeping Pills (**) 
non-use 
use 
Note: probability levels are indicative of the level of significance for Chi Square 
malysis between mates and females for the independent variables 
Note: another health practice variables used within this analysis was use of 
psychotropics (***) (Range= O to 4); however, use of psychotropics was left as a 
continuous variable and was not included within the univariate table 
Table 4.5: Percentage (Frequency) Distributions for Social Relationship Variables, By Gender, 
National Population Health Survey, 1994-1995. 
II 
- 
Variables Males Fernales T-I 
Marital Status (*'*) 
rnarried 76.2 (1030) 47.0 (Ml) 59.5 (1871) 
not married 23.8 (322) 53.0 (950) 40.5 (1272) 
Composition of Hotisehold (***) 
single person in home 18.7 (253) 41.2 (739) 31.5 (991) 
couple in home 4 (871) 40.1 (71 8) 50.6 (1589) 
other 16.9(228) 18.7(334) 17.9(562) 
Note: probability levels are indicative of the level of significance for Chi Square 
analysis between males and females for the independent variables 
Note: two other social support measures were used within this analysis were arnoiint 
of social involvernent (***) (Range = O to 8) and amount of social sripport (*') 
(Range = O to 4); however, amount of social involvement and social support 
were left as a continuous variables and were not included within the 
univariate table 
1 4 5  
Table 4.6: Percentage (Frequency) Distributions for Measures of Frailty, By Gender, 
National Population Health Survey, 19941995. 
- -- 





did not receive homecare services 




Higlt Blood Pressure (***) 
no high blood pressure 




Heurt Condition (**) 







irthxi t is 
Itn'nanj Problems 
io urinary problems 
~rinary problems 
h i o n  Pro blems ('++) 
io vision problems 
rision problem corrected 
rision problem not corrected 
Note: probability levels are indicative of the level of significance for Chi Square 
analysis between males and females for the independent variables 
Table 4.7: Percentage (Frequency) Distributions for Exposure to Risk Variables and 
Balance & Stability Measures, By Gender, National Population Health 
S urvey 1994-1995. 
11 Variables Males Females Total 
- - - -- -- -  - .  - -  - 
Freqirency of Ph ysical Activity (***) 
regularly 56.0 (675) 46.6 (796) 50.5 (1471) 
occasionaliy 13.7 (166) 15.4 (263) 14.7 (429) 
infrequen tl y 30.3 (365) 38.0 (649) 34.8 (1014) 
Mo bil ity (++*) 
no problems with mobility 88.8 (1292) 84.5 (1496) 86.3 (2688) 
problems with mobility 9 (126 10.0 (177) 9.7 (303) 
non-ambulatory 1.8 (24) 5.5 (98) 3.9 (122) 
Note: probability levels are indicative of the level of significance for Chi Square 
analysis between males and females for the independent variables 
Table 4.8: Percentage (Frequency) Distributions for Non-Fallers and Fallers, By Gender, 
National Population Health Survey, 19941995. 
II Variables Males Females Total II 
Non-Falier 
no  faiis 96.8 (1309) 94.1 (1685) 95.3 (2994) 
Y) 
Fuller 
1+ fails 3.2 (42) 5.9 ( 2 0 6 )  4.7 (148) 
Note: probability levels are indicative of the level of significance for 
Chi Square analysis between males and females for the 
independent variables 
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Table 4.9: Information Pertaining to Falls, National Population Health Survey, 1994- 
Variables To ta1 














~ t h e r  










runk (excluding back and spine) 
.ocation of Injuy 
iome and surrounding area 
a r m  
dace for recreation or sport 
treet or highway 







Table 4.10: Information Pertaining to Preventing Future Falls, National Population - 
Health Sunrey, 19941995. 
II Variables To ta1 
Given Up Activity 
gave up activity 
did not give up 
Being More Carefd 
being more careful 79.5 (118) 
not being more carehl 20.5 (30) 
Using Protective Equiprnent 
protective equipment 2.7 (4) 
no protective equiprnent 97.3 (144) 
Changeci Physicnl Situation 
changed p hysical situation 3.6 (5) 
did not change physical situation 96.4 (143) 
Taking No Prec~iitions 
taking no precautions 5.4 (8) 
taking precautions 94.6 (140) 
Table 4.11: Unadjusted Odds Ratio (95% Confidence Intervals) for Risk of a Fa11 for 
Socio-demographic Variables, by Gender, National Health Promotion 
Survey, 1994-1995. 
- -- 
Variables Males Femaies Total 
Age 
65 to 69 years of age 
70 to 74 years of age 
75 t~ 79 years of age 





lotv / low-middle income 
middle income 
Jpper middle/upper income 
Fdricatiorr 
2lementary / some secondary 
;econdary / some post-secondary 
Table 4.12: Unad justed Odds Ratios (%Oh Confidence Intervals) for Health Practice 
variables, By Gender, National Population Health Survey, 1994-1995. 










Use of Analgesics 
non-use 
use 
Use of Tranqztilizers 
non-use 
use 
Use of Antidepressants 
non-use 
use 
Use of Cardiovascztlar Medications 
non-use 
use 
Use of High Blood Pressrtre Mens 
non-use 
use 
Use of Diuretics 
non-use 
use 
Use of Sleeping Pills 
non-use 
use 
.i no convergence 
Use of Psychotropics 
J convergence was not attained at the bivariate level for the independent variable use of 
antidepressants (for males only) 
Table 4.13: Unadjusted Odds Ratios (95% Confidence Intervals) for Social Relationship 
Variables, By Gender, National Population Health Sumey, 19941995- 
Variables Maies Femaies Total 
Marital Stntrrs 
married 1 .O0 1 .O0 1 .O0 
no t married 2.57(1.41,4.75)** 1.11(0.75,1.65) 1.64 (1-18, 2.30) '* 
Hoinecare 
did not receive homecare services 1 .O0 1 .O0 1 .O0 
U received homecare services 
Composifiorr of Horisehold 
single person in home 
couple in home 
other 
II Amount of Social Involverrrent 1.12 (0.97, 1.28) 1-01 (0.92, 1.08) 1.04 (0.98, 1.10) 
II Atnotint of Social Slipport 0.83(0.56,2.24) 0.79(0.62,0.99)* 0.83(0.68,0.99)* 
Table 4.14: Unadjusted Odds Ratios (950h Confidence Intervals) for Measures of Frailty, 
By Gender, National Population Health Survey, 1994-1995. 











High BIood Pressure 
no high blood pressure 












4 rth rit is 
IO arthritis 
irthritis 
Yrina y Problenrs 
IO urinary problems 
uinary problerns 
Vision Problems 
io vision problerns 
rision probtem corrected 
rision problem not corrected 
convergence was not attained at the bivariate level for the independent variables 
dementia (for males and fernales) and stroke (for males only) 
Table 4.15: Unadjusted Odds Ratios (95% Confidence Intervals) for Exposure to Risk 
Variables and Balance & Stability Measures, By Gender, National 
Population Health Suwey, 1994-1995. 
Variables Males Females To ta1 
Frequency of Physical Activity 
regularly 1 .O0 1 .O0 1 .O0 
occasionally 0.36 (0.10, 1.37) 1.03 (0.56, 1.89) 0.84 (0.50, 1.43) 
infrequen tly 0.60 (0.28, 1.28) 2.23 (0.79, 1.88) 1.09 (0.76, 1.54) 
Mobility 
no problems with mobility 1 .O0 1 .O0 1 .O0 
problems with mobifity 4.07 (1.96, 8.37) *** 2.28 (1.35, 3.89) ** 2.78 (1.84, 4.19) *** 
non-ambulatory 6.15 (1.80,22.22) ** 1.76 (O.€& 3.72) 2.60 (1.38, 4.84) ** 
Table 4.16: Multiple Logistic Regression for Risk for Fa'alling, National Health Promotion 
Survey, 1994-1995. 
independent Variables Parameter Standard Odds 95% C.I. 
Es  tirna te Error Ratio 
AP' 
65 to 69 years of age 
70 to 74 years of age 
75 to 79 years of age 




Use of Analgesics 
non-use 
.se 
Use of High Blood Pressure Mens 
non-use 
Ise 
Yse of Sleeping Pills 
ion-use 
Ise 
Yo meca re 
iid not receive homecare services 





IO urinary problems 
lrinary problems 
Mobility 
io problems with mobility 
xoblems with mobility 
ion-ambulatorv 
4.3: Summary Discussion for the National Population Health Survey, 19941995. 
As previously mentioned in the chapter exarnining the Survey on Ageing and 
Independence (SAI) (Chapter 3.0), national data sets that contain information pertaining to 
risk factors for falls among the elderly are relatively uncornmon. However, the two national 
data sets analyzed within this thesis afford interesting contrasts. The two data sets, the SA1 
and the NPHS, consisted of sirnilar soao-demographic (Le., age, gender, income, education), 
health (Le., alcohol consumption, smoking status), social support (i-e., marital status, 
support), and frailty measures (i.e., perceived health); liowever, certain variables in other 
categories were unique to each of these data sets. For example, the SA1 contained questions 
pertaining to home maintenance (Le., no repairs, minor repairs, major repairs) and providing 
assistance to others, both factors which have the potential to expose an elderly person to risk 
of falling. Conversely, the NPHS contained cornprehensive sections on medication use and 
medical conditions that were not included within the SAI. Further, the NPHS provided 
information pertaining to the mobility patterns of Canadian elderly. Therefore, although the 
two surveys are similar in some respects, the differences that exist offer great insight for 
fuiure directions for managing falls within senior populations. 
4.3.1: Interpretation of the Results from the National Population Health Survey 1994-1995. 
Advanced age and being female were the two socio-demographic variables that were 
significant within the final mode1 for risk of blling (Table 4.16). These findings are associ- 
ated with a substantial portion of past research completed for elderly and risk of falling. For 
example, Craven and Bruno (1986) reported that advanced age (BO years of age and older) 
was one of the main contributing risk factors for falling, in a sample of non-institutionalized, 
ambulatory elderly. Other confirma tory evidence regarding the association between 
advanced age and falling can be found in several other community-based studies ( se ,  for 
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example, women only for Campbell et al., 1981; Prudham & Evans. 1981; Sattin et al., 1990; 
Wild et al., 1981). 
With respect to gender, Campbell et al. (1990) found that even after controlling for a 
number of physical and social measures, wornen were 1.55 times and 2-02 times more likely 
to exper-ience an internal or extemal fall, respectively, as compared to men. According to 
Campbell et al. (1990) an internal fa11 was a fall in "in which there was no or minimal 
external contribution to the fa11 and the person fell pnmarily from a disorder of stability or 
balance", while an extemal fa11 referred to a fa11 "in which there was a major external 
contribution judged to be sufficient to cause a fit and active person to fall, su& as a fa11 off a 
ladder or a fa11 while jumping over a ditch". Campbell et al. (1991) suggested that the 
difference in risk between the genders may be attributed to the reluctance of men to report 
falling or the result of variables not exarnined (i-e., differences in gait, knee action). Other 
studies confirmed the findings of women being more susceptible to falling then men (see, for 
example, Campbell et al., 1981, Craven & Bruno, 1986; Prudham & Evans, 1981; Tinetti et al., 
1995A). For example, in a shdy determinhg the effect of benzodiazepine use on falls for 
new and repeat users, women were more at greater nsk of being hospitalized for fa11-related 
injuries (Maxwell et al., in press). Psychotropic use not only increases risk of falling (see, for 
example, Blake et al., 1988; women only for Campbell et al., 1981; Maxwell et al., in press, 
Neutel et al., 1996; Tinetti et al., 1988), but has also been associated with fractures (see, for 
example, Cali et al., 1995; Macdonald & Macdonald, 1977; Ray et al., 1987). Campbell et al. 
(1990A) contend that the use of psychotropic dmgs contribute to increased fa11 risk in women 
compared to men, and is maintained even after controlling for factors such as depression and 
dementia (Campbell et al., 1989). Further, osteoporosis occurs more frequently in women, 
and has been associated with higher incidence rates of fractures among females of advanced 
age (Lindsay, 1988; Melton et al., 2986). The interaction between age and gender in the 
analysis of the SA1 (Chapter 3.0) revealed that being female and advanced age was associated 
with an increased risk of experiencing a fall-related accidental injury, which provides 
additional evidence for this finding. 
Tideiksaar (1989) contends that several elements may account for falls related to 
medication use namely, pharmacokinetic capability to excrete and metabolize medications, 
the type, dosage, and the number of medica tions (over-the-counter and prescribed) ta ken, 
drug-drug and drug-disease interactions, and medication cornpliance. Macdonald (1985) 
suggests that there is a general consensus that some medications (i.e., diuretics, hypotensives, 
anticonvulsants, hypnotics, psychotropics) have the potential to increase the risk of falling in 
the elderly, despite the fact that not al1 studies have shown a significant relationship between 
medication use and falling (see, for example, Perry, 1982; Robbins et al., 1989). in this 
analysis, several medications were significant at the 0.05 level of significance in the final 
mode1 for risk of falling. Use of sleeping pills and analgesics were associated with an 
increased risk of falling, as indicated by odds ratios of 1.69 and 1.88, respectively. Con- 
versely, the use of antihypertensives appeared to have a protective effect against risk of 
failing (O.R.=0.42). 
Sleeping pi11 use, which has the potential to increase sedation, has been frequently 
implicated as a risk factor for falls among the elderly. For example, Sorock and Shimkin 
(1988) found that continuous use of benzodiazepines (a commonly prescribed class of dnigs 
that includes sleeping pills) increased the risk of falling once in a community-dwelling 
elderly sample, while any use of benzodiazepines (use as needed, or continuous use) was 
associated with multiple faII risk. Additional evidence of fa11 risk and use of 
benzodiazepines (see, for example, Cumming et al., 1991; Neutel et al., 1996; Maxwell et al., 
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in press) and psychotropics, which may include sleeping pills (Ray et al., 1987) further 
substantiates these findings. 
Prior research conceming analgesic use and risk of falling does not provide much 
convergence with this finding. For example, Liu et al. (1995) found no significant association 
with analgesic use and faHing. Additionally, Cumming et al. (1992) revealed that unadjusted 
odds ratios for multiple falls (two or more falls) among seniors (n=40) associated analgesic 
and anti-inflarnmatory use with fa11 risk (O.R.=1.56), although this finding was not significant 
with risk of one or more falls. The researchers hypothesized that the association with 
multiple falls and analgesic use may be attributable to the illnesses for which the seniors 
were taking the rnedications. After stratifying by relevant medical conditions and summary 
measures of health, the odds ratio was reduced close to 1.00 for analgesic and anti-inflamma- 
tory use (Curnrning et al., 1991). 
Use of antihypertensive medications have the potential to produce orthostatic or 
postural hypotension (Tideiksaar, 1989), a reduction of blood pressure on standing, thus 
potentially impairing cerebral perfusion resulting in dizziness or syncope (Rubenstein et al., 
1988). However, in these results, antihypertensive use was associated with a decreased risk 
of falling. Campbell (1991) contends that no substantial evidence has been provided to date 
that links use of antihypertensives or diuretics with an increased risk of falling, and further 
suggests that the information has generally been conflicting (see, for example, Blake et al., 
1988; Prudham & Evans, 1981; Liu et al., 1995). Further, in a community-based study of the 
elderly, Tinetti et al. (1988) did not find a significant association between use of 
antihypertensives and diuretics and fa11 cisk. Campbell et al. (1989) reported that medica- 
tions that had the potential to cause postural hypotension were significantly associated at the 
bivariate level for women only, but were not significant within multivariate logistic regres- 
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sion rnodels. At the present time, the existing data do not seem definitive to make conclu- 
sive decisions regarding antihypertensives as a risk factor for falls. Ray and Griffen (1990) 
contend that since the use of antihypertensives is widespread, hrther studies that include the 
following elements are needed, particularly if use is protective as suggested within this 
study: (1) classify individuals by the duration of the use of the medication, indicating new 
users of the medication, (2) control for medication conditions/diseases that may result from 
use of the medication and a predisposition to falling, (3) examine specific medication families, 
and (4) conduct studies with sufficient numbers of seniors in order to ascertain increases in 
risk of falling (Ray & Griffen, 1990). 
Receiving homecare services. consisting of nursing care, housework, persona1 care, 
meal preparation or shopping, was also found to be associated with an increased risk of 
falling. Other evidence for these findings lie in the work of Langlois et al. (1995) who 
showed that dependence in activities of daily living was significantly related to an increased 
risk of falling. With respect to dependence in activities of daily living in this study, individu- 
als were considered dependent in activities of daily living if they needed assistance from 
another person in completing one or more of the following activities: bathing, dressing, 
toiletting, transfemng, and eating. Further, Campbell et al. (1981) found, through the use of 
discriminant analysis, that one of the "predictors" of pattern falls (multiple falls) for elderly 
individuals was receiving support or assistance from family members or professionals. 
Confirmation of these results have been reported elsewhere (see, for example, Nevitt et al., 
1989; Prudham & Evans. 1981; T inetti et al., 1988). Conversely, other findings have found 
that the provision of support provides a protective effect against negative health outcornes. 
For example, Hirdes and Forbes (1992) reported that individuals with rniddle and high scores 
on a social relationship index (consisting of the indicators of marital status, number of living 
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children, famil y con tact, membership in fra terni ties, service or religious organiza tions, and 
the number of groups or organizations in which individuals particïpated) were protected 
against risk of mortality, as indicated by odds ratios of 0.51 and 0.30. Further, Penninx (1996) 
concluded the following about the association between social support and seniors with 
chronic diseases: (1) individuals that received social support from social network members 
experienced less depressive symptorns and had a lower risk of death; (2) seniors that 
perceived their support networks to be adequate reported less feelings of loneliness; and (3) 
beneficial effects of psychological health were noted for elderly individuals with structural 
aspects of support (e-g., having a partner, having many social relationships); however, both 
of these studies did not specifically examine the effect of social support on fa11 risk. The 
findings from this study (NPHS) do however, coincide with the findings from the SA1 
(chapter 31, which concluded that those that received support of family and friends had a 
greater risk of experiencing a fall-related accidental injury. It would appear that social 
support is related to health in two distinct manners: social support may protect individuals 
from negative health outcomes (see, for example, Hirdes & Forbes, 1992; P e ~ i n x ,  1996). or 
those whose health places them at an increased risk of experiencing negative health outcomes 
(e.g,. falls), are recipients of support in order to deal with their illness or disability (see, for 
example, results from SA1 and NPHS). It is possible that in the latter case, social support is 
actually a surrogate measure of poor health. Therefore, requiring homecare or having 
support would be factors indicative of frailty which in tum renders seniors at risk of falling. 
individuals suffering from arthritis and urinary problems were also shown to be 
associated with an inaeased risk of falling. Blake et aL(1988) report similar findings 
concerning arthritis and fa11 risk. After entering independent measures (i.e., age, sex, 
presence or absence of specific health conditions, medication use, anthropometric 
measurements of dominant handgrip strength, weight, flexibility and stature) into 
discriminant function analysis, arthritis was found to be one of the significant factors that 
discrirninated fallers from non-fallers (Blake et al., 1988). Additionally, Nevitt's et al. (1989) 
multivariate analysis determined that arthritis was one of the risk factors for multiple falls in 
community-dwelling elderly, while arthritis in the knees among men was a significant risk 
factor for falling in a study by Campbell et al. (1988). Nevitt et al. (1989) suggest that the 
risk attributed to arthritis may be the result of the pain, impaired joint motion, or reduced 
muscle strength that influences the afflicted individuals. Campbell et al. (1989) submit that 
arthritis of the lower limbs may increase risk of falling twofold: (1) through a decrease in 
stability which may accompany the arthritis, and (2) through muscle weakness which may 
stem from decreased activity in arthritic individuals. 
Supporting evidence for increased risk of falling with urinary problems exists in prior 
falls research. For example, multivariate logistic analysis completed by Yasumura et al. 
(1994) demonstrated urinary or bowel incontinence in women, and urination at night for 
males and females to be significantly associated with an increased risk of falling. Further 
evidence s t e m  from work undertaken by Nevitt et al. (1989) and Stewart et al. (1992). 
Yasmura et al. (1994) imply that problerns with urination are indications of frailty or poor 
health, thus rendering the elderly vulnerable to falling. With respect to nocturia (night time 
urination), Stewart et al. (1992) suggest that it interferes with sleep, thus affecting their health 
status; however, they also suggest that acadents occurring during the nocturia events (Le., 
interruptions of sleep, associated disease states, or medication side effects, or factors 
unknown) account for the risk of falling. 
impaired mobility, whether corrected by a mechanical device (i-e., cane) or not, was 
found to be associated with an increased risk of falling. Sirnilar findings have been exten- 
sivel y subs tantia ted within the li terature. For example, Wickham et al. (1988) revealed 
through multivariate logistic regression modelling that seniors with impaired mobility were 
2.0 times more Iikely to experience a fall. Other evidence of impaired mobility, as measured 
by impairments in balance and gait, were found to be associated with falls (see, for example, 
Campbell et al., 1981; Campbell et al., 1989; Craven & Bruno, 1986; Prudham & Evans, 1981), 
multiple falls (see, for example, Lord et al., 1994; Nevitt et al., 1989), serious injuries resulting 
from falling (see, for example, Tinetti et al., 1995A & B), and mortality associated with falls 
(see, for example, Wild et al., 1981). Given the influence that impaired mobility, balance and 
gait can have on the seniors (i.e., falls, injury, mortality). determining methods to improve 
these systerns should be a priority in the prevention of falis. 
4.3.2: Implications for Future Research 
As with the findings from the SA1 (Chapter 3.0), several of the risk factors from the 
NPHS analysis are similar to previous falls research with the elderly. For example, advanced 
age ( s e ,  for example, Sattin et al., 1990; Wild et al., 1981), being female (see, for example, 
Craven & Bruno, 1986; Prudham & Evans, 1981), certain medical conditions (see, for example, 
Blake et al., 1988; Stewart et al., 1992), medication use (see, for example, Cumming et al., 
1991; Sorock & Shimkin, 1988), and impaired mobility (see, for example, Campbell et al., 
1981; Wickham et a1.,1988) have been associated with risk of failing in preceding studies. 
However, as previously suggested in Chapter 3.0, the completion of national longitudinal 
studies that have the ability to temporally relate individuai characteristics to the fa11 event are 
needed in providing more definitive risk factors for falls. Thus, the continuation of the 
NPHS data collection in future waves will aid in this process. Given the significance of 
exposure to risk measures (i.e., presence of home repairs) in the models from the SA1 
(Chapter 3.0), inclusion of these types of measures in future NPHS cycles may be warranted. 
CHAPTER 5: METHODOLOGY FOR DATA FROM THE GRAND RIVER HOSPITAL: 
FREEPORT HEALTH CENTRE, 1991-1994. 
Although several risk factors for falls among the institutionalized elderly have been 
identified, little information is available concerning the risk factors that distinguish non- 
fallers or one-time fallers from multiple fallers. Further, the lack of vigorous statistical 
analyses based on institutional data warrants further investigation with more advanced 
s ta tis tical techniques to establish the risk factors for falls within institution settings. Longi tu- 
dinal data from the Grand River Hospital: Freeport Health Centre will be analyzed with 
event history models to determine: (1) the risk factors for time-to-first-fa11 (distinguishing 
non-fallers from fallers) for institutionalized seniors and (2) the risk factors for tirne-to- 
second-fa11 (distinguishing non-fallers/cne-time fallers from multiple failers) among institu- 
tionalized seniors. 
Data from Freeport Hospital's Program Needs Survey was used for this analysis. The 
survey, a seven year cohort sequential longitudinal study initiated in 1989, contains represen- 
tative srmples of the patient population. However, information pertaining to falls were 
collected beginning in 1991, so only information for 1991 until 1994 was utilized. information 
from the Program Needs Survey was collected from four sources: interviews with primary 
care nurses, reviews of patient charts, information from existing electronic databases (e.g., 
incidence records), and information from time sheets (e-g., activities attended). Al1 of the 
data for each of the years was collected during the time period of June to September for 
every given year. Although Freeport Health Centre provides services to adults 19 years of 
age and older, only individuals that were 65 years of age and older were included in this 
anal ysis. 
4.1: Measures 
The variables investiga ted in this anal y sis have been divided in to socio-demograp hic 
variables, health practice measures, social support variables, measures of frailty, and balance 
and stability variables, and information pertaining to falls. Each of the variables within the 
categories will be described in tum. 
4.1.1: Socio-Demographic Variables 
Age and gender were the two socio-demographic measures utilized for this analysis. 
Age 
For this analysis, age was left as a continuous variable. Age was not coded into 
durnmy variables, as in the other analyses within this thesis, because of the higher concentra- 
tion of patients in the older age groups. 
Gender 
The gender variable was coded as a binary variable with the categories of males (0) 
and females (1). Males were used as the reference category. 
4.1.2: Social Support Measures 
For the social support measures, only marital status was available from the survey. 
Marital Statirs 
Responses to the question, "What is the patient's marital status?" were coded into 
single (1), widowed (2), or separated/divorced (3) as the dummy variables, and married (O) 
as the reference group. 
4.1.3: Heal th Practice Measures 
The sole health practice measure was medication use. 
Mtinicntio?~ Use 
Medication use was collected from an administrative data set compiled by the 
Pharmacy Department at Freeport Health Centre for the years 1991 to 1994. This data set 
had medication information for tranquilizer/antidepressant and sedative/anxiolytic/ h-ypnotic 
use. Both of these medications, which are classified as psychotherapeutic agents (Freeport 
Health Centre Formulary, 1994), were investigated since they have frequently been impli- 
cated as risk factors for falls among the institutionalized. Tranquilizers and antidepressants 
included the following medication classes: (1) antidepressants (for example, arnitiptyline, 
amoxapine, desipramine, doxepine, imiprarnine, notriptyline, trimipramine, trazodone, 
clomiprarnine, fluoxetine, fluvoxarnine), (2) tranquilizers (for example, chlorpromazine, 
perphenazine, thioridazine, loxapine, trifluoperazine, thiothixene, pimozide, pericyazine, 
pipo tiazine palmi ta t, methotrimeprazine, prochlorperazine, fluphenazine decanoa). Through- 
out the remainder of this thesis the category of tranquilizers and antidepressants will be 
referred to as psychotherapeutics. The second category, sedatives/ anxiolytics/ hypnotics, 
included: (1) benzodiazepines (for example, oxazepam, diazepam, triazolam, lorazepam, 
alprazolam, clorazepate, flurazepam, temarzepam, nitrazepam, chlordiazepoxide), (2) 
barbituates (for example, tuinai, secobarbital, amobarbital), and (3) barbituate and 
benzodiazepine anticonvulsants (for example, phenobarbital, primidone, clonazepam). The 
latter category will be referred to as sedative use. 
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A baseline measure of drug use on June 1 in each year of the study was examined as 
a potential risk factor for falls within the next year. Variables based on use of 
psychotherapeutics and sedative use were each coded into non-use (0) or use of the medica- 
tion (1) in question. Non-use was the reference category for the analysis of both sets of 
drugs. Further, breakdown of these categories into specific drug classes was not possible 
because of the small numbers involved. 
4.1.4: Measures of Frailty 
The variables classified as measures of frailty included presence or absence of a health 
change within the past six months, mental status, presence or absence of dementia, coronary 
heart disease, stroke, or diabetes. 
Hrnlth Clinrzge zuitliin the Pnst Six MontCzs 
Each patient's primary care nurse was asked whether the patient experienced a health 
change (health decline) in the past six months. Responses were coded into did not experi- 
ence a change (0) and experienced a change within the past six months (1). Not experiencing 
a change was utilized as the reference group. 
Mental Statrrs 
For the measure of mental status, each of the patient's primary care nurses were asked 
to rate the patient's overall mental status. Specifically, the foliowing question was posed, " 
M a t  is the person's overall mental stahts? Consider the impression of characteristics like 
mental functioning, psychosocial abilities, keedom from impairments, and perceptual 
abilities". Each nurse was asked to rate the individual on a ten point scale, with a score of O 
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being indicative of complete impairment, a score of five as moderate impairment, and a score 
of nine as no impairment. Responses were collapsed into the categories no impairment 
(score of 0)(0), mild to moderate impairment (score of 1 to 5)(1), and moderate to severe 
impairment (score of 6 to 9)(2). No impairment was utilized as the reference group, while 
the two remaining categories were dumrny-coded. 
Disease States I Denrerztin, Corona y Heart Diseme, Stroke, Diabetes) 
Primary care nurses were also asked whether or not each of the patients had demen- 
tia, coronary heart disease, stroke or diabetes. The category, coronary heart disease, 
incl uded hypertension, myocardial infarction, atherosclerotic heart disease, and congestive 
heart disease, while stroke included cerebrovascular disease and transient ischemic attack. 
Responses for each of the conditions were coded as not having the disease (0) or having the 
disease (1). Not having the disease was the reference group. 
4.1.5: Measures of Balance and Stability 
The variables for measures of balance and stability included level of CO-ordination, 
balance, mobili ty, and tram ferring abili ty. 
b e l  of Co-ordination and Balance 
For the question pertaining to CO-ordination and balance, primary care nurses were 
asked in 1991, "Does the patient have a motor impairment in any of the following areas: (1) 
co-ordination, (2) balance (wheelchair patients balance in their seats)?" and in 1992 and 1993, 
"Rate the severity of the patient's motor impairment in the following areas: (1) coordination, 
(2) balance (wheelchair patients balance in their seats)?". Responses to the 1991 survey 
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questions were yes or no, while responses for the 1992 and 1993 surveys were none, mild, 
moderate, or severe. For this analysis, answers were coded as having no impairment (0) and 
having an impairment (l), with having no irnpairment as the reference group. Having an 
impairment included the responses of yes for the 1991 survey, and the responses of rnild, 
moderate and severe for the 1992 and 1993 surveys. 
Level of Mobility 
With respect to level of mobility, the primary care nurses were asked the following, 
"What is the patient's mobility on level surfaces: (1) walks independently, (2) walks with staff 
supervision, (3) walks with staff assistance, (4) walks with assistive device, (5) uses manual 
wheelchair, (6) uses power wheelchair, (7) uses "Geri" chair, and (8) uses a "Broda" chair, and 
(9) not applicable (non-ambulatory). Individuals were coded as non-ambulatory (response 9), 
wheelchair bound (included responses 5, 6, 7, 8) and walks independently or with some 
assistance (includes responses 1, 2, 3 and 4). For the analysis, non-ambulatory status was the 
reference group, while the remaining two categories were coded as dummy variables. 
Level of Transferririg Ability 
For the measure on transierring ability pnmary care nurses were asked, "How does 
the patient transfer from bed to chair: (1) hansfers self independently, (2) transfers self with 
staff supervision, (3) assisted by one person, (4) assisted by two or more people, and (5) 
assisted by mechanical lifter?". The responses were collapsed into three categories: needing 
the assistance of a mechanical lifter (O), needing assistance from staff (included responses 2, 3 
and 1) (l), and transfers self independentiy (2). Needing a mechanical lifter was the 
reference group for the analysis, while the remaining two categories were coded as dummy 
variables. 
4 . 1 .  Occurrence of Falls 
Data from Freeportbs incident databases were also collected. Information pertaining to 
fa11 incidents that occurred (e-g., date of the first instance, dates of further falls) from June 
first of the year in question until May thirty-first of the subsequent year were collected. For 
example, for the 1991 survey year fa11 data were collected Crom June 1, 1991 to May 31, 1992- 
To determine the risk factors for time-to-first-fall, falls were coded into the binary variable no 
falls (0) and one or more falls (l), with no falls as the reference group. For the determination 
of the risk factors for time-to-second-fall, falls were coded into no falls/first fa11 (0) and two 
or more falls (l), with the first category as the reference group. 
4.1.7: Data Analysis 
For the analyses, socio-demographic variables, health practice measures, social 
support variables, measures of frailty, and balance and stability variables were the indepen- 
dent measures within logistic regression and survival analysis models. The information 
pertaining to falls was used for the dependent variables. Survival analysis methods, namely 
the Proc Lifereg and Cox regression models, were used estimate the survivor function and to 
determine models of risk factors for time-to-first-(and second)fall, respectively. 
For the sumival models, baseline data for each of the independent variables were 
used to predict falls in the subsequent year. For example, baseline independent variables in 
1991 were used to predict falls in 1992, while baseline independent variables in 1992 were 
used to predict falls in 1993. Only the independent variables found to be significant at the 
bivariate level were further analyzed in the final models. The final survival models were 
171 
used to estimate the adjusted risk ratios for the main and interactive effects for the measures 
investigated. A description of the survival analysis techniques employed and the benefits of 
survival analysis follows. 
4.1.7.1: Survival Analysis 
4.1.7.1.1: Introductory Comments Conceming Longitudinal Data Analysis 
Hirdes and Brown (1994) contend that there are four central issues that have resulted 
in an increased awareness of the importance of longitudinal data in aging research. The first 
point of interest is that in cross-sectional studies, the differences that are found between 
individuals in different age groups may be attributable to differences between cohorts, and 
not because of changes that can be attributed to processes involved with aging. Hirdes and 
Brown (1994) recommend that it would be more advantageous to follow individuals over a 
specified time period in order that age changes may be identified, thus, providing researchers 
with more useful and valid information about the processes involved with aging. Secondly, 
the simultaneous observation of variables, inherent wi& cross-sectional designs, do not 
allow for the establishment of temporal order between the independent and dependent 
variables. Therefore, only weak evidence for potential causal associations is available from 
cross-sectional studies. Hirdes' and Brown's (1994) third issue concerns the examination of 
static observations at one point in time. They assert that observing factors over tirne would 
provide researchers with more useful and interesting associations between variables, because 
of the changes that may occur in individual characteristics over time. The last issue deals 
with the processes that involve risks that Vary with age. Specifically, Hirdes and Brown 
(1994) contend that the examination of patterns of change over time is more informative than 
the examination of static distributions at precise ages. 
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Unfortunately, longitudinal studies also possess several methodological and adrninis- 
trative liabilities. One of the major limitations in longitudinal research is the need for 
statistical models to examine complex data sets, given that multiple observations over time, 
for multiple individuals exist in these types of analyses. Therefore, the data set that is to be 
manipulated must consist of each individual's status at each interval period during the study. 
The method that is used to analyze the data should utilize each of the observation points 
collected, in order to examine the associations that exist between the variables (Hirdes & 
Brown, 1994). Additionally, attrition in longitudinal studies could potentially result in the 
loss of information for certain segments of the sample being studied. Normally, individuals 
that have dropped out of the study between two points in time would be excluded from 
simple longitudinal analysis, because the observations for the second time period in which 
data would be collected would be rnissing (Hirdes & Brown, 1994). Further, information on 
changes which occurred during the two points in time would also be lost; however, with 
recent statistical advances, the analysis of time-to-event data (sunrival analysis) are able to 
address some of the concerns with respect to subject loss. This is accomplished by using al1 
of the information for al1 subjects in a data set, even those that have been lost to foiiow-up 
for reasons that are unrelated to the event of interest (termed censored cases). 
4.1.7.1.2: Censoring 
in longitudinal designs, information concerning the distribution of events among 
subjects can be lost for several reasons, including the following: (1) subjects being discharged 
from the study facility, (2) subjects that are absent at sorne of the assessment times and 
therefore data cannot be collected for these individuals, (3) deaths prior to the first fall, and 
(4) subjects, who at the end of the study, have not yet experienced the change or the event 
being studied (e.g., time-to-first-fall). The first three issues deal with attrition, and unfortu- 
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nately, in these cases, it is unlikely that an appropriate event time can be assigned to the 
subjects to include them in simple longitudinal analysis procedures. Al1 four types of cases 
which include events that are undetected are referred to as censored observations in time-to- 
event analysis. in each of these cases, the researcher may know that the particular event 
being studied (eg., time-to-first-fall) has not occurred while the subject was participating in 
the study; however, the researcher can be less confident as to the s ta tu  of the individual 
thereafter (Brown & Peterson, 1989; Hirdes & Brown, 1994). 
These censored cases would represent serious concerns, should a researcher attempt 
to analyze this data with normal regression models, given that there was no event recorded 
for the subjects. Thus, the researcher would either have to assign missing values for each of 
the individuals that did not experience the event, or assign a duration for the event for each 
of the subjects with missing values (e-g., time of censoring for each subject). in the first case, 
the results would be biased towards individuals rhat had experienced an event (e-g., fall) 
during the study's duration. In the second case, the researcher has no rationale available to 
assign any value to the subjects, and thus the results would be biased as well (Hirdes & 
Brown, 1994). The most logical strategy for dealing with this issue, is to use the information 
that the event (e.g., fall) had not occurred up to the point where the individual had been 
censored. Fortunately, event history methods are able to complete this statistical procedure, 
and are able to use al1 complete or incomplete data obtained from subjects (Brown & 
Peterson, 1989; Hirdes & Brown, 1994). 
4.1.7.1.3: Time-dependen t Covariates 
Through the use of longitudinal designs, researchers are able to collect information 
from individuals at several different points in time (Brown & Peterson, 1989: Nirdes & 
Brown, 1994). Some of the independent variables that are collected may be fixed (e.g., race, 
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gender), while other variables may alter as time passes (e-g., health status, health practices). 
With variables that change with time in longitudinal designs, termed time-dependent 
covariates, problems may arise during analyses since it may be difficult to ascertain associa- 
tions with the outcomes as the values change over time (Brown & Peterson, 1989; Hirdes & 
Brown, 1994). Hirdes and Brown (2994) suggest that some independent variables may be 
treated as fixed, particularly when change is infrequent with age (e.g., change in highest 
amount of educa tion a ttained); however, wi th independen t variables tha t are expected to 
alter (e.g., health status), adjusting for these time-dependent covariates would be beneficial 
for data analysis. Including time-dependent covariates, with al1 of the values for each of the 
measured time periods over the study period, may reveal important influences for the 
outcome variable of interest (Brown & Peterson, 1989). 
4.1.7.1.4: Survival Analysis Models 
Survival analysis methods permit the anaiysis of events and transitions in 
characteristics with age (e.g., health status), where subjects are considered to be "surviving" 
as long as the event or change has not yet occurred. Individuals are considered to have 
"failed" at the time the event transpires (Brown & Peterson, 1989; Hirdes & Brown, 1994). To 
explain the procedures involved in survival analysis, the event "time-to-first-fall" will be used 
to illustrate relevant points in the following section. 
4.1.7.1.4.1: Definitions used within Survival Analysis 
in order to develop the necessary notation for survival analysis, a random variable, T 
(e.g., time at which the participant first falls), must be defined. Two tünctions which are also 
central to sumival analysis methodology, Nt), which is the survival function at time t, is the 
probability that an individual has not fallen by time t (particular observation for a subject). 
This function can be explained by the following equation: 
S(t) = Pr(T>t) 
The hazard function at time t, which is denoted by hW, is the instantaneous fa11 rate at tirne t 
(e.g., probability that an individual who has still not fallen at time t, falls in the next small 
intemal of tirne). Both of these functions are sufficient to describe T's distribution. Further, 
each can be described in terms of each other (Brown & Peterson, 1989; Hirdes & Brown, 
19%). 
Time-to-event data modelling can be expressed in terms of methods frequently used 
to analyse binary end-point data (e-g., time-to-first-fall, rnortality). Hirdes and Brown (1994), 
utilizing mortality as an endpoint, explain that statistical models for mortality data generally 
characterize the probability that a person will die during the study, based on a group of risk 
factors (e-g., self-rated health). Based on this set of risk factors, an individual in an at-risk 
group (e-g., those in poor health) is then compared with a reference group (e.g., those in 
good health). In essence, the ratio of probabilities of death for individuais in an at-risk group 
are compared with a reference group, termed the relative risk of mortality. Relative risks 
that are significantly greater or less than one, are indicative of variables that are associated 
with mortality. Other events (e.g., time-to-first-fall) can be modelled in the same fashion in 
order to obtain the risk ratios and their standard errors (Hirdes & Brown, 1994; Brown & 
Peterson, 2989). One such method that estimated relative risks of an event, while adjusting 
for other covariates is logistic regression models (see for example, Matthews & Farewell, 
1988). 
The time to the event (first fall) is dexribed in these models in terms of the probabil- 
ity that a person who has not fallen at a specific time, will have fallen in the ensuing instant 
of time. Therefore, the difference between survival analysis and logistic regression tedi- 
niques is that survival analysis concentrates on modelling falls at the time the event occurs, 
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while methods like logistic regression are primarily interested in any fa11 that occurs during 
the study, regardless of the time of fall. Also, logistic regression cannot be used to address 
the problem of censoring. The ratio of hazard hnctions (or instantaneous probability of a 
hll), can be used to approximate the relative risk of f a l h g  for individuals between groups 
(e.g., at-risk group vs reference group) in survival analysis models (Hirdes & Brown, 1994)- 
4.1.7.1.4.2: Regression Models in Survival Analysis 
The estimation procedure for the "risk set" is important in understanding survival 
analysis. Survival models examine the event time (e.g., time to first fall) and compare the 
participants who have experienced the event (i.e., those who fell in the study interval) at that 
time, with al1 the other participants that have not experienced the event and further, have not 
been lost to follow-up at the same time. Therefore, for each fa11 time (t,) there is a specific 
"risk set" representative of the set of subjects that have not fallen, and are able to fa11 just 
before the time (t,). This time includes al1 individuals that fa11 at time (t,), those that fa11 after 
time (tf), and those that are censored at time or after time (t,). Al1 of this information is 
collected across al1 of the event times and the relative importance of risk factors that 
differentiate individuals that experience the event from those that did not experience the 
event are estimated (Brown & Peterson, 1989; Hirdes & Brown, 1994). 
The Cox proportional hazards regression mode1 is one of the more cornmon models 
used for survival analysis (Cox, 1972). This is a serni-parametric model, in which the 
covanate effects are modelled parametrically, while the baseline hazard function (or distribu- 
tion at time (t) describing the shape of the survival time distributions is left unspecified for n 
subjects. Thus, although the relative risk is modelled, the absolute risk is not, since the 
distribution of the hazard function remains unspecified. The mode1 describes the event rate 
(e-g., time-to-first-fall) at time t in relation to a set of covariates: 
where h(t;Xl,X2, ..., X 3  is defined as the event rate (e.g., fa11 rate) at time t for an individual 
with the covariate values X,,X,, ..., X,; h,(t) is the baseline event rate (e-g., fa11 rate) for an 
individuals with al1 of the covariates equal to zero; BI, B2, ..., Bk are the unknown regression 
parameters that are to be estimated kom the data; and exp is the base of the natural 
logarithm. It is important to note that the factor exp(BIX1 + B2X2 + ... + BJJ is a 
multiplicative regression function which models the association of the covariates with the risk 
of the event (e.g., time-to-first-fall) at time t. Further, the estimate of exp(Bl) is an estimate of 
the relative risk per 1 unit of covariate XI when controlling for al1 of the other covariates. An 
important assumption of this model is that exp(B,), the relative event rate (e.g., fa11 rate) per 
unit of X,, is not dependent upon the follow-up at time t. Hence, that throughout the study, 
the relative risk (or ratio of hazard functions) for h e  "at risk group compared to the 
reference group is constant. This primary assumption of the model, termed the proportional 
hazards assumption, is tested with interaction tenns between the covariates and tirne (Brown 
& Peterson, 1989; Hirdes & Brown, 1994). 
In summary, there are several attractive feahirrs of Cox regression models that need 
to be mentioned. They include: (1) the event rate (e.g., time-to-first-fall) is modelled directly; 
(2) the data from those lost to follow-up can be accommodated; (3) estimates of B,,B, ..., Bk 
c m  be obtained, while Ieaving the baseline hazard function h,(t) uwpecified; and (4) 
variables that may be altered over time (e.g.. health status) may be induded in the model as 
time-dependent covariates (Brown & Peterson, 1989; Hirdes & Brown, 1994). 
5.2: Results for Data from the Grand River Hospital: Freeport Health Centre 
5.2.1: Univarinte Distribritions 
The univariate distributions for the independent variables have been summarized into 
six tables. The first three tables provide the distributions for each cohort year and for the 
total sample of seniors. The remaining three univariate tables report the univariat2 distribu- 
tions by gender, and for the combined sample for al1 of the independent measures. Tables 
5.1 through 5.3 have been provided to enable the reader to examine each of the cohort years; 
however, no hrther explanation of these tables will be provided because bivariate analysis of 
cohort years showed no sipificant differences across years. 
Table 5.4 provides results for the socio-demographic, social support and health 
measures for males and females separately, and for the combined sample. Females com- 
prised 71.5% of the sample, while 28.5% were males. With respect to marital status, 56.7% 
and 28.2% of the sample were widowed and married, respectively; however, it is important 
to distinguish the differences in the distributions for males and females. A larger percentage 
of females were widowed (68.2%), while 50.O0/0 of males were mamed. For the health 
measure of medication use, 41.6% and 46.3% of the total sample utilized psychotherapeutics 
and sedatives, respectively. When stratified by gender, a larger percentage of males used 
both medica tions. 
The univariate distributions for the measures of frailty, including health change, 
mentai status, and presence of dementia, cardiovascular disease, stroke or diabetes, have 
been summarized in Table 5.5. For the health change measure, 79.140 of the total sample 
were reported to not have experienced a change in health within the past six months. With 
respect to mental status, the largest percentage of individuals were classified as mild to 
modera tely impaired (47.7%). The remainder of the sample, 11.2% and 41 .O%, were ca tego- 
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rized as having no impairment or being moderately to severely impaired, respectively. A 
larger percentage of women were found to have no impairment (12.3%) as compared to men 
(8.5%). In the total sample, 63.goh were reported as not having dementia. Further, 79.1°h and 
62.4% of the seniors did not have a diagnosis of coronary heart disease and stroke, respec- 
tively. Stratification by gender revealed that coronary heart disease and stroke were present 
in larger percentages within the male sample. Appïoximately 8s0/. of the sample did not 
have a diagnosis of diabetes. 
The last univariate table of independent variables surnmarizes the distributions for the 
balance and stability measures (Table 5.6). Examination of these measures revealed that the 
sample was generally impaired in ternis of balance and stability. Approximately û4% and 
82% of the total sample had impaired CO-ordination and balance, respectively. Further, about 
940h of patients were non-ambulatory or utilized wheelchairs for mobility purposes. With 
respect to transferring ability, the majority of the sample used mechanical lifters (60.3'26) or 
assistance from staff (36.1%) to transfer from a bed to a chair. 
Tables 5.7 through 5.10 surnrnarize the distributions of the dependent variables used 
in survival analysis. 'The breakdown of non-fallers and fallers for each cohort year are 
presented in Tables 5.7 and 5.9. The percentage distributions for one-time and multiple 
fallers revealed that 13.0°/~ (Table 5.8) and 4.8Y0 (Table 5.10) of the overall sample, respec- 
tively, experienced falling one time or two or more times, respectively. When stratified by 
gender, a larger percentage of males experienced one-time falls (Table 5.8), whereas more 
females experienced multiple falls (Table 5.10). 
5.2.2: Bivariafe and M~ilf iuarin te Associntions 
The main and interactive effets for variables that were found to be significant at the 
bivariate level were hrther analyzed in multivariate survival analysis models. Quadratic 
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t e m  to test for curvilinearity in the models were not examined because al1 of the variables 
were categorized into dummy variables, with the exception of the continuous variable, age. 
Not dl of the variables that were significant at the bivanate level remained significant in the 
final sumival models. The results for the bivariate associations, the resulting final model, 
and the survival curves for each significant independent variable within the final models, will 
be discussed in turn for each of the outcome measures. 
5.2.2.1: Bivnrùite and Mtrltivarinte Associntiotis for Risk of Tivie-tu-First-Fa11 
Bivariate results for the socio-demographic, social support, and health measures 
revealed that use of psychotherapeutics was the only variable associated with a significant 
increased risk of time-to-first-fa11 (Table 5.11). Conversely, a risk ratio of 0.54 indicated that 
being female was associated with a lower risk of time-to-first-fall. The remaining variables 
did not reach the 0.10 level of significance for the total sample, or when stratified by gender. 
A change in health status and the presence of coronary heart disease was associated 
with a significant increased risk of time-to-first-fa11 for the total sample, as indicated by risk 
ratios of 2.67 and 2.07, respectively (Table 5.12). When stratified by gender, simiiar trends 
remained, but were only significant at the 0.10 level for females. Further, fernales that had 
diabetes were 2.55 times more likely to experience a fall; however, this relationship was not 
significant for males or for the total sample. 
Results for the bivanate associations for the measures of balance and stability 
demonstrated that individuals that walked independently or used wheelchairs for mobility 
purposes were more likely to experience a fall. Further, needing assistance dunng transfer- 
ring and transfemng independently were also associated with an increased nsk of a one-time 
fall. The mobility relationship and transfemng independently relationship persisted for 
females upon gender stratification; however, walking and transferring independently were 
the only two variables that attained the 0.10 level of significance for males. 
In the final survival analysis model for time-to-first-fall, the independent variables 
that remained significant were a health change, use of psychotherapeutics, presence of 
coronary heart disease, mobility, and transferring ability. No significant interaction terms 
were present within this model (Table 5.14). 
Individuals that experïenced a health change within the past six months were 2.39 
times more likely to experience a fall. Use of psychotherapeutics and presence of coronary 
heart disease were also associated with an increased risk of expenencing a fall. Further, 
transferring independently, and the mobility categories of wheelchair use and walking 
independently was assotiated with an increased risk of falling. 
The estimated survival curves for the five significant independent variables are shown 
been summarized in Figures 5.1 through 5.5. Figures 5.1 and 5.2 show that patients with a 
health change and those utilizing psychotherapeutics were consistently more likely to 
experience a first fall, as compared to individuals that did not experience a health change 
(x2=8.99; p=0.003) or did not use psychotherapeutics (X2=4.50; p=0.03). Further, individuals 
with coronary heart disease were more likely to experience a fa11 than individuals without 
coronary heart disease (x2=3.75; p=0.05) (Figure 5.3). Figures 5.4 and 5.5 showed that the 
survival time among individuals that were non-ambulatory and used a mechanical lifter was 
greater than those that were independent or needed assistance for mobility (x-16.12; 
p=0.0003) and those transferring independently or requiriiig assistance (x2=10.78; p=0.005). 
5.2.2.2: Bivariate and Mztltivariate Associ~ztions for Risk of The-to-Second-Fall 
Only the bivariate results for the total sample have been presented for time-to-second- 
fall, since convergence was not attained for several of the bivariate models stïatified by 
gender stratification. Table 5.15, which summarized the socio-demographics, social support, 
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and health measures for risk of time-to-second-fall, shows that none of the measures were 
significant at the 0.10 level. 
Experiencing a change of health in the past six months was associated with an 
increased risk of experiencing a second faII (Table 5.16). None of the other frailty measures 
(Le., mental status, presence of dementia, coronary heart disease, stroke and diabetes) were 
significant at the bivariate level. 
Bivariate results for measures of balance and stability indicated that mobility and 
transferring ability were the two measures significant at the 0.10 level (Table 5.17). Specifi- 
cally, individuals that walked independently were 29.15 times more likely to expenence a 
second fail; however, caution interpreting this result is warranted given the large confidence 
intends. Further, needing assistance or transferring independently was also associated with 
an increased risk of falling twice. 
The three variables significant at the bivariate level were the variables significant in 
the final survival model for time-to-second-fa11 (Table 5.18). Individuals that expenenced a 
health change had a 3.12 times greater risk of a second fall, as compared to individuals that 
did not experience a change. Further, individuals that walked independently (R.R.=12.72) 
and transferred independently (R.R-=5.27) were also at  an increased risk of falling twice. 
These results must be interpreted cautiously given the large confidence intervals for the 
independent measures within the final model. Since the estimated swiva l  curves for the 
three significant variables in this model are similar to the figures previously shown for time- 
to-first-fa11 (Figures 5.1 to 5.5), the figures for time-to-second-fa11 will not be presented. 
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Table 5.1: Percentage (Frequency) Distributions for Socio-demographic, Social Support 
and Health Measures For Each Cohort Year, Program Needs Survey, 1991- 
1994 
1991 Sample 1992 Sample 1993 Sarnple Combined 






mamed 27.6 (24) 30.5 (36) 26.4 (33) 28.2 (93) 
single 12.5 (10) 10.2 (12) 7.2 (9) 9.4 (31) 
widowed 58.6 (51) 52.5 (62) 59.2 (74) 56.7 (187) 
separated 2.3 (2) 6.8 (8) 7.2 (9) 5.8 (19) 
Use of 
Psychotlrerapezr tics 
non-use 51.2 (42) 60.2 (68) 61.7 (74) 58.4 (184) 
use 48.9 (40) 39.8 (45) 38.3 (16) 41.6 (131) 
Use of Sedatives 
non-use 64.6 (53) 51.3 (58) 48.3 (58) 53.7 (169) 
use 35.4 (29) 48.7 (55) 51.7 (62) 46.3 (146) 
Note: probability levels are indicative of the level of significance for Chi Square 
analysis behveen the three cohort years for the independent variables 
Note: Another socio-demographic variable utilized within this analysis was age; 
however, age was left continuous within the analysis and thus was not 
included within the univariate table 
Table 5.2: Percentage (Frequency) Distributions for Measures of Frailty For Each 
Cohort Year, Program Needs Survey, 1991-1994 
Health Change (*+*) 
no change 
change 
Mental S ta tus 
no impairment 
mild /modera te impairment 













1991 Sample 1992 Sample 1993 Sample Combinec 
Measures (n=87) (n=118) (n= 125) Sample 
(n=330) 
Note: probability levels are indicative of the level of significance for Chi 
Square analysis behveen the three cohort years for the independent 
variables 
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Table 5.3: Percentage (Frequency) Distributions for Balance and Stability Measures For 
Each Cohort ~ e a r ,  program Needs Survey, 1991-1994 
1991 Sample 1992 Sample 1993 Sample Combined 
Measures (n=87) (n=118) (n=125) Sample 
(n=330) 
CO-ordination (***) 
no impairment 34.5 (30) 6.8 (8) 12.0 (15) 16.1 (53) 
impairment 65.5 (57) 93.2 (110) 88.0 (110) 83.9 (277) 
Balance (') 
no impairment 28.7 (25) 13.6 (16) 16.0 (20) 18.5 (61) 
impairmen t 71.3 (62) 86.4 (102) 84.0 (105) 81.5 (269) 
Mobility (++) 
non-ambula tory 49.4 (33) 1 i -9 (14) 15.2 (19) 23.0 (76) 
wheelchair 42.5 (37) 83.1 (98) 80.0 (100) 71.2 (235) 
walks independently 8.0 (7) 5.1 (6) 4.8 (6) 5.8 (19) 
Transferring A bility 
mechanical lifter 37.5 (50) 59 3 (70) 63.2 (79) 60.3 (199) 
needs assis tance 39.1 (34) 39.0 (46) 31.2 (39) 36.1 (119) 
transfers independently 3.4 (3) 1.7 (2) 5.6 (7) 3.6 (12) 
Note: probability levels are indicative of the level of significance for Chi 
Square analysis for the three cohort years for the independent variables 
Table 5.4: Percentage (Frequency) Distributions for Socio-demographic, Social Support 
and Health Measures, by Gender, Program Needs Survey, 1991-1994 









Use of Psychotheraperr tics (+) 
non-use 
use 









probability levels are indicative of the level of significance for Chi 
Square analysis between males and females for the independent vari- 
ables 
Another socio-demographic variable utilized within this analysis was 
age; however, age (*) was left continuous within the analysis and thus 
was not included within the univariate table 
Table 5.5: Percentage (Frequency) Distributions for Measures of Frailty, by Gender, 
Program Needs Survey, 1991-1994 




Men ta1 S fa tus 
no impairment 











Dia be tes 
no diabetes 
have diabetes 
Note: probability levels are indicative of the level of significance for 
Chi Square analysis between males and fernales for the indepen- 
dent variables 
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Table 5.6: Percentage (Frequency) Distributions for Balance and Stability Measures, by 
Gender, Program ~ e e d s  Survey, 1991-1994 
11 Measures Males Females Total 
Co-ordination 
no impairment 14.9 (14) 16.5 (39) 16.1 (53) 
impairment 85.1 (80) 83.5 (197) 83.9 (277) 
Balance 
no impainnent 20.2 (19) 17.8 (42) 18.5 (61) 
impairment 79.8 (75) 82.2 (194) 81.5 (269) 
Mobility 
non-ambula tory 16.0 (15) 25.8 (61) 23.0 (76) 
wheelchair 78.7(74) 68.2(261) 71.2(235) 
walks independently 5.3 (5) 5.9 (14) 5.8 (19) 
Transferring Abil i t y  
mechanical lifter 59.6 (56) 60.6 (143) 60.3 (199) 
needs assistance 34.0 (32) 36.9 (87) 36.1 (119) 
transfers independently 6.4 (6) 2.5 (6) 3.6 (12) 
Note: probability levels are indicative of the level of significance for 
Chi Square analysis between males and females for the indepen- 
dent variables 
Table 5.7: Percentage (Frequency) Distributions for Non-FalIers and Fallers For Each 
Cohort Year, Program Needs Survey, 1991-1994 
- -  - - 
Measure 1991 1992 1993 
of fa11 Sample Sample Sample Sample 
status (n=87) (n=118) (n= 125) Co*inrd] (n=330) 
Non-faller 
no falls 87.4 (76) 90.7 (107) 83.2 (104) 87.0 (287) 
I Fuller l +  falls 12.6 (21) 9.3 (11) 16.8 (21) 13.0 (43) I 
Note: probability levels are indicative of the level of significance for 
Chi Square analysis between the three cohort years for the 
independent variables 
Note: the independent variables were used to predict fa11 status within 
the subsequent year. For example, baseline measures for the 
1991 sample were used to predict fa11 status in 1992, baseline 
measures for the 1992 sample were used to predict fa11 status in 
1993, and baseline measures for the 1993 sample were used to 
predict fa11 status in 1994 
Table 5.8: Percentage (Frequency) Distributions for Non-Fallers and Fallers, by Gender, 
Program Needs Suwey, 1991-1994 
I Menszire of Combined fail status Males Females Sample 1 
Non-faller 
no falls 81.9 (77) 89.0 (210) 87.0 (287) 1 
l Fa 21 er 1+ falls iB.l(l7) 11.0(26) 13.0 (43) 
Note: probability levels are indicative of the level of signifi- 
cance for Chi Square analysis between males and females 
for the independent variables 
Note: Individuals that had not fallen by the end of the year, or 
had died before experiencing a fall, were coded as non- 
fallers (censored observations 
Table 5.9: Percentage (Frequency) Distributions for Non-FallerdOne-Time Fallers and 
Multiple Fallers, for Each Cohort Year, Program Needs Survey, 1991-1994 
1991 Sample 1992 Sample 1993 Sample Combined 




no falls or 1 fa11 95.4 (83) 97.5 (115) 92.8 (116) 95.2 (314) 
l Multiple Faller 2+ falls 4.6 (4) 2.5 (3) 7.2 (9) 4.8 (16) 1 
Note: probability levels are indicative of the level of significance for Chi 
Square analysis between the three cohort years for the independent 
variables 
Note: the independent variables were used to predict fa11 status within the 
subsequent year. For example, baseline measures for the 1991 sample 
were used to predict fa11 status in 1992, baseline measures for the 1992 
sample were used to predict faIl status in 1993, and baseline measures 
for the 1993 sample were used to predict fa11 status in 1994 
Table 5.10: Percentage (Frequency) Distributions for Non-Fallers and Fallers, by Gender, 
Program Needs Survey, 1991-1994 
Measure of fa11 Males Females Combined 
status Sample 
Non-fallerf One- 
t h e  F d e r  
no falls or 1 fall 95.7 (90) 94.9 (224) 95.2 (314) 
l Multiple Faller 2-t falls 4.3 (4) 5.1 (12) 4.8 (16) 1 
Note: probability levels are indicative of the level of significance for 
Chi Square analysis between males and females for the indepen- 
dent variables 
Note: Individuals that had not fallen by the end of the year, or had 
died before experiencing a fall, were coded as non-fallers (cen- 
sored observations) 
Table 5.11: Unadjusted Risk Ratios (95'' Confidence Intervals) for Risk of Time-to-First- 
Fall, by Socio-demographic, Social Support and Health Measures, Program 
Needs Survey, 1991-1994. 













not applicable not applicable 
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Table 5.12: Unadjusted Risk Ratios (95% Confidence Intervals) for Risk of Time-to-First- 
Fall, by Measures of Frailty, Program Needs Survey, 1991-1994. 




Men ta1 Sta fus 
no impairment 1 .O0 1 .O0 2 .O0 
mild /moderate impairment 0.58 (0.12, 2.74) 1.03 (0.29, 3.68) 0.90 (0.34, 2.41) 











no diabetes 1 .O0 1 .O0 1 .O0 
have diabetes 0.34(0.05,2.56) 2.55(1.02,6.43)+* 1.45(0.64,3.30) 
Table 5.13: Unadjusted Risk Ratios (9S0' Confidence Intervals) for Risk of Time-to-First- 
FaII, by Measures of Balance and Stability, Program Needs Survey, 1991- 
1994. 
1 ~Measures Males Females Total 
Co-ordination 
no impairment 1 .O0 
impairrnent 0.55 (0.18, 1.68) 
Bnlnnce 
no impairment 1 .O0 
impairment 0.86 (0.28, 2.63) 
Mobility 
non-ambulatory 1 .O0 
wheelchair 1.34 (0.30, 5.93) 
walks independently 6.52 (1.08,39.77) *" 
Transferring Ability 
mechanical lifter 1 .O0 
needs assistance 1.87 (0.66, 5.31) 
transfers independently 6.74 (1.71,26.63) ** 
Table 5.14: Sunival Analysis Mode1 for Time-To-First-Fa11 for Seniors within an 
Institutional Setting, Program Needs Survey, 1991-1994. 




1 Use of Psychothernpni tics 
no use 0.00 1 .O0 
use 0.73 ** 0.33 2.07 1.09, 3.96 
, cm 
no CHD 0.00 1 .O0 
CHD 0.66 +* 0.34 1.93 0.99, 3.77 
Mobility 
nonambu la tory 0 .O0 1 .O0 
wheelchair 1.34 ** 0.61 3.81 1.16,12.62 
walks independently 2.13 *** 0.75 8.40 1.93,36.60 
Transferring Ability 
mechanical lift 0.00 1-00 
needs assistance 0.39 0.34 1.47 0.76, 2.88 
trans fers independen tly 1.07 + 0.59 2.90 0.92, 9.27 
Figure 5.1: Survival Function Estimates for Time-to-First-FaII, by Health Change Status 
A = no health change 
B = health change 
Fa11 time 
(Note: SDF = Sumival Distribution Function) 





-4 = no use 
B = use 
Falltime 
(Note: SDF = Survival Distribution Function) 
Figure 5.3: Survival Function Estimates for Time-to-First-Fall, by CHD Status 
I 
1. O +*++++A++ 
-4 = no CHD 
B = CHD 
Falltime 
(Note: SDF = Survival Distribution Function) 
Figure 5.4: Survival Function Es timates for Tirne-to-Fi rst-Fall, by Mob ility S tatus 
SDF 
A = nonambulatory 
B = walks independently 
C = wheelchair 
Falltime 
(Note: SDF = Survival Distribution Function) 
Figure 5.5: Survival Function Estimates for Time-to-First-Fall, by Transhr Ability Status 
SDF 
-4 = mechanical lifter 
B = independent 
C = staff assistance 
Fa11 time 
(Note: SDF = Survival Distribution Function) 
Table 5.15: Unadjusted Risk Ratios (95% Confidence Intervals) for Risk of Time-to- 
Second-Fall, by Socio-demographic, Social Support and Health Measures, 
Program Needs Survey, 1991-1994. 









Use of Psychotherapeir tics 
non-use 1 .O0 
use 1.21 (0.45, 3.22) 
II Use of Sedatives non-use 
Table 5.16: Unadjusted Risk Ratios (95% Confidence Intervals) for Risk of Time-to- 





















Table 5.17: Unadjusted Risk Ratios (95' Confidence Intervals) for Risk of Time-to- 
Second-Fall, by Measures of Balance and Stability, Program Needs Sunrey, 
11 Measures To ta1 II 
Co-ordination 
no impairment 
impairment 0.55 (0.18, 1.73) 
Balance 
no impairment 1 .O0 
impairment 0.50 (0.17, 1.43) 
Mobility 
non-ambula tory 1 .O0 
wheelchair 3.05 (0.39,24.00) 
walks independently 29.15 (3.50,241.48) *** 
Transfem'ng Ability 
mechanical lifter 
needs assis tance 3-44 (1.05,11.22) + 
2 0 5  
Table 5.18: Survival Analysis Mode1 for Time-To-Second-Fa11 for Seniors within an 
Institutional ~etting, Program Needs Survey, 1991-1994. 
Independent Parameter Standard Relative 95% Confidence 
Measures Estima te Error Ris k Intervals 
Health Change 
no change 0.00 1 .O0 
change 1.14 ** 0.52 3.12 1.13, 8.66 
Mobility 
nonambulatory 0.00 1 .O0 
wheekhair 1.10 1 .O6 3 .O0 0.38, 23.99 
walks independently 2.54 *' 2.16 12.72 1.31,123.17 
Transfenr'ng Ability 
mechanical lift 0.00 1 .O0 
needs assis tance 0.87 0.64 2.39 0.68, 8.37 
Il transfers independently 1.66 * 0.58 5.27 0.94,29.51 
5.3: Summary Discussion for Data from the Grand River Hospital: Freeport Health 
Centre 
The two final survival analysis models for time-to-first-fa11 and time-to-second-fail 
reveal that several parallels exist, regardiess of the outcome variable. Results and sirnilar 
propensities that endure across the models will be emphasized within the following section. 
Expenencing a change in health was associated with risk of falling in both of the final 
models. This change referred to a decline in the health s t a tu  of the patient. Evidence has 
shown that poor health (as measured by activity limitations, presence of medical conditions) 
(see, for example, Gross et al., 1990; Kalchthaler et al., 1978; Myers et al., 1991) has been 
implicated as a risk factor for falling within elderly populations. Further, Brody et al. (1984) 
reported that women with Alzheimer's Disease that experienced declines in "physical vigor" 
were at greatest risk of falling, as cornpared to those with stable levels of vigor. 
The use of psychotherapeutics was associated with an increased risk of falling in the 
final survival mode1 for time-to-first fall. Psychotherapeutics (anti-depressants and tranquil- 
izers), rnay have a number of unintended effects, including blurred vision, and sedative or 
hypotensive effects that increase the risk of falling (Campbell et al., 1991; Granek et al., 1987; 
Ray et al., 1990; Sorock, 1988). The use of these drugs may represent underlying disease (i.e., 
depression) which in and of itself increases risk (Sorock, 1988). These effects, combined with 
the changes that are associated with aging (i.e., increased ratio of body fat to lean tissue, 
decreased baroreceptor sensitivity) which affect the body's response to drugs, may further 
increase fall risk. A study by Granek et al. (1987) revealed that the odds of being a faller 
were increased for individuals taking antidepressants (O.R.=2.9; p=0.002) or tranquilizers 
(O.R. =1.8; p=O.45). Other medications (i.e., sedatives, hypnotics, vasodilators) were also 
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found to be associated with risk of falling, in addition to medication combinations (two plus 
medications) and various medical diagnoses (Granek et al., 1987), although not confirmed 
within the present study. Further, through multivariate analysis Ruthazer and Lipsitz (1993) 
found that the risk of falling was increased for women that had a history of falling and were 
taking antidepressants; however, use of benzodiazepines and antipsychotics were not found 
to be significant predictors of fa11 risk for wornen, while none of the medications were 
significant risk factors for males. For future endeavours, the risk attributed to other medica- 
tions (i-e., diuretics, cardiac medications) and synergistic medications, and the effects that 
various medical conditions have on medications and falls, warrants further investigation, 
given the limited evidence that is available for institutional settings. 
Risk of one-time falls was associated with the presence of coronary heart disease, 
which included hypertension, myocardial infarction, atherosclerotic heart disease, and 
congestive heart disease. Cross et al. (1990) and Sobel and McCart (1983) note that higher 
percentages of fallers within their studies were diagnosed with some form of coronary heart 
disease; however, vigorous statistical analyses were lacking in these results. In a case-control 
study exploring the associations between falls, drugs and diagnoses in seniors in long-term 
care facilities, Granek et al. (1987) reported that congestive heart failure, arteriosclerotic 
cardiovascular disease, and hypertension were not associated at the 0.10 level with an 
increased risk of falling. However, they contend that their results suggest that falling is 
generally associated more with specific drugs, rather than the diagnoses for which the 
medications have been prescribed. Therefore, although coronary heart disease in and of itself 
may increase risk of falling, examination of cardiac medications, which may be attributable to 
risk of falling, is warranted. 
2 0 8  
The results for mobility status reveal that individuals that used wheelchairs or were 
able to walk independently were at risk of experiencing falls as compared to nonambulatory 
seniors. Wheelchair use was significantly associated with risk of one-time falls, while 
independent mobili ty was significantly associated with risk of one-time and multiple falls. 
Gross et al. (1990) found that of the forty falls that occurred, a wheelchair was being used as 
an assistive device in 70% of the cases. Wheelchair-bound individuals were not involved in 
any of the repeated falls in this study. Sirnilar findings from Kalchthaler et al. (1978) support 
the contention that wheelchair-bound individuals face the greatest risk of falling, while 
individuals with assistive devices (i.e., walkers, canes, crutches) experienced fewer falls. 
Assistive devices may be able to stabilize gait disorders in seniors, by increasing 
proprioception and CO-ordination, and improving unstable gait through weight redistribution 
(Kalchthaler et al., 1978). Unfortunately, multivariate analysis was not completed on either 
data set, and thus failed to account for other factors involved with falling. Conversely, 
Myers et al. (1991) reported that ambulatory (walk independently or with assistance) seniors 
were 3.5 times more likely to fa11 than nonambulatory (bed or wheelchair-bound) seniors. 
Sirniiarly, Friedman et al. (1995) found that ambulatory or wheelchair-mobile seniors had a 
significant nsk of failing; however, this study was designed to examine the change in fa11 
rates after relocation of seniors from one facility to another and may not be applicable to this 
type of setting. Thus, it would appear that in al1 of these cases that being mobile increased 
exposure to nsk for fa11 events. 
Independent transfers were also associated with an increased risk of falling one time 
or multiple times. Pablo (1977) suggested that seniors may want to assert their indepen- 
dence, and thus increase their exposure to various hazards (Le., falls) by completing certain 
activities on their own; however, given the lack of multivariate analyses within the literature 
conceming risk of falling and transfers, further work is required. 
The recurrent theme of mobility and transferring ability within the models for one- 
time fallers and multiple fallers necessitates further discussion. Low risk of falling for 
nonambulatory seniors and individuals requiring assistance during transfers may actually be 
indicative of higher levels of impairment, and potentially a lower quality of life. Conversely, 
ambulatory seniors and those that complete transfers on their own, may be more indepen- 
dent, and more able to participate in life (i.e., social activities) at  the facility. The question 
then arises is whether quality of life or risk of falling is more important? For example, if a 
facility deemed that the risk of falling for "ambulatwy seniors" would be reduced through 
the use of restraints (Le., chair restraints), quality of life may be compromised in the process. 
Thus, future work should determine the precise association between these factors in order to 
balance the relationship between risk of falling and quality of life for the institutionalized. 
5.3.2: Irrrplicatioris fur Flitlire ResearcCr 
The majority of the risk factors for one-time fallers and multiple fallers identified here 
coincide with past research for institutionalized seniors. Use of psychotherapeutics (see. for 
example, Granek et al., 1987; Ruthazer & Lipsitz, 1993), coronary heart disease (Granek et al., 
1987; Cross et al., 1990; Sobel & McCart, 1983). and ambulatory or seniors within wheelchairs 
(Myers et al., 1991; Friedman et al., 1995) were implicated as risk factors in research previous 
completed. However, the use of longitudinal studies that include multidisciplinary frame- 
works, involving thorough medication information is needed. Identifying specific medica- 
tions and medication classes may be one of the modifiable risk factors in managing falls 
among the institutionalized. Implementing a more comprehensive assessrnent tool such as 
the Minimum Data Set or MDS ( se ,  for example, Hawes et al., 1995; Morris et al.,, 1995) 
which has been mandated for use in chronic care hospitals within Ontario (Hirdes et al., 
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1996), would aid in the collection of data longitudinally and at different sites to allow for 
cornparison between facilities. Additionally, the completion of balance tests, rather than 
nurses proxies of balance control, may aid in better understanding of falls among seniors. 
Also the inclusion of more facilities, and the resulting increase in the nümber of patients 
utilized for analysis purposes, would improve the confidence in the results and the 
generalizability to other settings. 
6.0 METHODOLOGY FOR THE DEVELOPMENT AND TESTING OF DIFFERENT 
FALL PREVENTION PROGRAMS: PILOT STUDY, 199519%. 
Hombrook et al. (1994) note that despite expectations that falls can be prevented, by 
targeting identified risk factors, few fa11 prevention studies have been conducted to date. The 
research that has been published generally shows Iess than favourable results (see, for 
example, Craven & Bruno, 2986; Reinsch et al., 1992), perhaps because of inadequate 
evaluations, or interventions that approach the problem of falls from only one perspective. 
Given that falls is a multifactorial problem, an intervention program must approach 
prevention from many angles. Thus, the objectives of this research study were twofold: to 
develop and test prevention programs for falls that indude different components (e-g., 
balance, education); and (2) to identify the main risk factors for falls in a sample of frai1 
seniors, so that the prevention programs could be modified to fit their need. 
6.1 Explanation of Falls Intervention Program 
With the understanding that fa11 prevention must be approached through a 
multidimensional approach, a falls education program (see Appendix 4) and two exercise 
programs (see Appendix S), were developed for evaluation in a pilot study. The falls 
education component, designed to educate seniors about the importance of falls within 
elderly populations, specifically focussed on the risk factors for falls and modification of 
comrnon environmental hazards. This segment was devised with the intent of group 
participation and group discussion. 
Neuromuscular functioning, gait and balance control deteriorate with age, and are 
further compromised by inactivity. These changes are among the main contributors to falls 
and instability with elderly populations (Kane et al., 1989; Sharrattt et al., 1992). Therefore, 
the primary focus of the exercise classes was to counteract the effects of the aging body by 
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increasing balance control; however, strength and flexibility components were also included 
in the exercise regimens. Given that balance and instability is such a crucial component to 
this intervention, an explanation of the systems controlling balance and stability is provided 
in Appendix 6. The first exercise program was conducted within a gymnasium-like setting, 
while the second required the use of an aquatic pool. Although the programs were based on 
the same prernise, it was expected that conducting classes in the water may decrease the 
occurrence of falls or other injuries during exercise participation. However, the sample size 
available here is too small to compare the gymnasium and pool samples. 
Three groups were formed for the intervention program, namely, (1) a control group 
that participated in the falls education program, and also received a general health education 
program (included information on nutrition, medication, stress and the importance of health), 
(2) an experimental group that received the falls education program and participated in the 
balance control exercise program within the gymnasium, and (3) a second expenmental 
group that received the falls education program and participated in the balance control 
exercise program within the water. The falls education program was conducted on-site at 
each facility for two 1 1/2 hour classes. The balance control exercise classes were conducted 
independently and on-site two times per week for approximately 15 minutes per class 
session. The two hour general health program v a s  conducted by Living Younger, a seniors 
organization that provides wellness programs for elderly within the Kitchener-Waterloo 
Region. 
6.2: Subject Recruitment and Selection 
Community-based individuals over the age of 65 living in retirement homes in the 
Kitchener-Waterloo were targeted for this intervention. Five retirement homes were selected 
to participate in the program, with the intent of implementing al1 programs in-house. Four 
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of the retirement homes were selected from the homes within the K-W area; however, one of 
the homes was specifically selected, as it was the only facility with a pool on-site. Therefore, 
the sample used for this pilot study is one of convenience, and cannot be considered a 
random sample. With the remaining four groups, two were assigned to the experimental 
group that completed exercise classes within the gymnasium, while the remaining two 
groups were assigned to the control group. Subject recruitrnent and program implementation 
was undertaken with the assistance of the retirement home activity directors. In order to 
introduce the program to the seniors, introductory presentations were conducted at each of 
the sites. Sign-up sheets were also posted on the information boards within the retirement 
homes. Prior to participation within the intervention program, signed consent forms from 
every participant (see Appendix 7) and medical recornrnendation from physicians (see 
Appendix 8) for participants in the exercise programs were completed. 
6.3: Measures 
The information that was collected (see Appendix 9) for the intervention program was 
divided into the categories: (1) socio-demographics; (2) health practice variables, (3) social 
relationship measures, (4) variables associated with hailty, (5) exposure to risk variables, (6) 
measures with respect to balance and stability/ measures of physical strength, and (7) 
information pertaining to falls. The wording of the majority of these inquiries were based on 
questions posed by the Canada Fitness S u ~ e y ,  the Nationai Alcohol and Drug Survey, and 
the Survey on Ageing and Independence, al1 of which are national sunreys designed by 
Statistics Canada. Each of these categories of variables will be addressed in turn. 
6.3.1: Socio-Demograp hic Variables 
Age, gender, educational attainment, and lifetime occupation were the socio- 
demographic variables collected. 
Age 
Participants were asked to provide their date of birth, and age was subsequently 
calculated based on this information. In order to be consistent with analyses of the SAI, the 
following ranges: 65 to 70, 70 to 74; 75 to 79, and 80 and over. Dummy variables were used, 
with the lowest category (65 to 69) utilized as the reference group. 
Gencier 
Gender was coded into the binary variable males (0) and females ( l ) ,  with males used 
as the reference category during statistical analysis. 
Editcation 
Responses to the question, "What is the highest level of education that you have 
attained: elementary or less, some secondary schooling, a secondary diploma, some post- 
secondary education, community college, or m e  or more university degrees?", was 
subsequentl y recoded utilizing dumrnyioding. The resul ting ca tegories included (1) an 
elementary education or less/some secondary schooling, (2) a secondary diploma or some 
post-secondary education, and (3) a cornmunity college degree or one or more university 
degrees. For data analysis purposes, the lowest educational a ttainment category was used as 
the reference group. 
Life-finie Occuption 
Participants were asked to report their life-time occupations, naming up to three 
occupations if applicable. Lifetime occupation was subsequently classified into the foIlowing 
categories: professional (e-g., librarian, teacher, occupational therapist), managerial (e-g., 
marketing, head of financial department, store manager), service industry (eg., secretary 
hairdresser, clerk waitress), trade (eg., mechanic), homemaker, never worked, armed 
services, unskilled labourer (e-g., cleaning lady, housekeeper), and other. Upon analysis of 
the lifetime occupation information, the data were recoded into: (1) professionals/managerial 
positions; (2) homemakers; (3) service providers/unskilled labourers. The first category, 
professionals/managerial positions, was used as the reference group. 
6.3.2: Health Practice Variables 
The health practice variables consisted of information pertaining to alcohol 
consumption patterns, smoking status, rest and sleep patterns, and medication use. 
Alcohol Consrrrnption 
For the question, "Which of the following describes your experience with alcohol (beer 
or wine or liquor) the best: 1 never drink alcohol, 1 drink alcohol less than once a week, I 
drink servings of alcohol per day, or 1 drink servings of alcohol per week?", the 
following dumrny variables were formed: (1) never drink, (2) drink less than once a week, 
and (3) drink servings of alcohol per day/week. The first category was used as the 
reference group during analysis. 
Snroking Stntris 
For smoking status, individuals were posed, "Which of the following describes your 
experience with tobacco: 1 have never smoked, 1 stopped smoking cigarettes/cigars 
months/ years ago, 1 smoke cigare ttes/cigars occasionally, or 1 smoke cigarettes/cigars 
per day?". Responses were dummy-coded to form the categories non-smoker, former 
smoker, and current smoker, with non-smokers as the reference group. 
Rest and SIeep Patterns 
Individuals were posed the foIIowing questions pertaining to sleep, "How long do 
you usually spend sleeping each night?", "Do you regularly have trouble going to sleep!", 
and "Do you regularly have trouble staying asleep?". For data analysis, responses to the first 
question were left continuous, with responses from questions two and three each coded into 
the binary variable "no trouble" (0) and "trouble" (1) going or staying asleep, respectively. 
"No trouble" was used as the reference variable. 
Medicat ion Use 
To obtain information pertaining to medication use, the foiiowing question was posed, 
"Are you currently taking any of the following medications: aspirin or similar pain relievers, 
tranquilizers, diet pills or stimulants, anti-depressants, codeine/demoral/morphine, 
medications for the heart or blood pressure, cough or cold remedies, penicillin or similar 
antibiotics, allergy medicine, insulin or similar diabetic medicine, sleeping pills, diuretics, or 
vitamins?". Each of the specific medications was coded into the binary variable "used 
medication" (0) or "did not use medication" (1). with non-use coded as the reference category. 
Further, a count of psychotropic medications (analgesics, anticonvulsants, tranquilizers, 
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sleeping pills, antidepressants, and antimanic medications) and a count of total medication 
use taken were derived from the medication information, and left as continuous variables 
during analysis. 
6.3.3: Social Support 
For measures of social support, information was collected pertaining to marital status, 
support of family and support of friends. 
Mnritrrl Stattts 
Responses to the question, "What is your marital status?", were classified into the 
categories married (O), widowed (l), divorced/separated (2), and single (3) .  Being mamed 
was used as the reference group for a dumrny variable on marital status. 
Farnily Support 
With respect to family support, responses to the question, "Do you have any family 
members that you feel close to, and that you can talk about any private issues, or that you 
can call if you are in need of assistance?", were coded into the binary variable "no support" 
(0) and "support" (1). The reference variable for this measure was "no support" of family. 
Friend Support 
As with family support the question, "Do you have any friends that you feel close to, 
and that you can talk about any private issues, or that you can call if you are in need of 
assistance?", was used. The responses were coded into the binary variable "no support" (0) 
and "support" (1). The reference variable for this measure was "no support" of friends. 
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6.3.4: Measures of Frailty 
Information pertaining to frailty consisted of perceived health, a previous history of 
fails, a history of injuries in or away from the home, a measure of affect (SHAW), medical 
diagnosis, adequate vision, and nocturia. 
Perceived Herrlth 
lndividuals were asked to report whether they perceived their general state of health 
to be excellent, good, fair, or poor. Responses to the question were collapsed into 
excellent/good health (0) and fair/poor health (l), with excellent/good health used as the 
reference group. 
Histonj of Falls 
Responses to the question, "How often would you Say you have faIIen within the past 
year?", were coded into the categories no falls (O), and fell one or more times (1). Not falling 
was used as the reference variable. 
In ternnl lnjuries 
Responses to the question, "In the paît 12 months, were you injured in an accident 
around your home?", were coded into the binary variable did not experience an injury (O) 
and did experience an injury (1). Not experiencing an injury was used as the reference 
variabte. 
Exfernnl Injtrries 
Similarly, responses to the question, "In the past 12 months, were you injured in an 
accident away from your home?", were also coded into the binary variable did not experience 
an injury (0) and did experience an injury (1). The reference variable used was that of not 
expenencing an injury. 
Short Hrzppiness and Afect Research Protocol ( S H A W )  
The SHARP questionnaire (Short Happiness and Affect Research Protocol) (Appendix 
10) is a shortened version of the Mernorial University of Newfoundland Scale of Happiness 
(MUNSH) (Kozma & Stones, 1980). Kozma et al. (1985) developed the 24item MUNSH scale 
to measure mental health among seniors with a full continuum from happiness to 
(subclinical) depression; however, this measure was also found to be a valid measure of 
affect. The SHAW was subsequently developed, and tested for validity and reliability on a 
number of sample subjects. This newly developed scale is comprised of 12 items hom the 
MUNSH and has similar psychometric properties as the MUNSH. Specifically, this measure 
has the same balance between positive and negative, short-term and long-term affect items 
as the MUNSH. The SHARP was chosen over the MUNSH because of its brevity, and its 
validity and reliability. The SHARP cowists of a 12 point scale, with higher scores indicative 
of higher levels of happiness (Stones et al., 1996). For the purpose of this analysis, the 
SHARP was entered as a continuous variable. 
Med icnl Diagnosis 
Participants were asked whether or not they had been diagnosed with the following 
conditions in the last six months: osteoporosis, asthma, persistent back pain, arthritis or 
rheumatisrn, high blood pressure, circulation problerns, heart disease, diabetes, unnary or 
kidney problems, digestive problems. goiter or thyroid problems, or eye problems (i.e., 
cataracts, glaucoma). For each of the medical conditions, responses were coded into absence 
of the condition (0) or presence of the condition (1). Individuals were also asked whether or 
not they had another other conditions not mentioned. These conditions were coded in a 
similar rnanner where applicable. Further, a count of the total number of medical conditions 
participants reported was calculated, and entered into the analysis as a continuous variable. 
Visim Adeqi iacy 
Participants were asked whether they were able to see well enough with glasses or 
contact lenses (if needed) to recognize a friend on the other side of the street. Responses 
were dichotomized to form the binary responses "cannot see well enough" (0) and "can see 
well enough" (1), with the first category as the reference group. 
Noctririrr 
Responses to the question, "How many times a night do you get up to go to the 
bathroom?" were coded to f o m  the categories: O times (O), 1 time (l), 2 to 4 times (2). 5 or 
more times (3)?". The response "O times" was uced as the reference group dummy variable 
within the analysis. 
6.3.5: Exposure to Risk 
Activity level compared to other individuals of the same age was the only exposure to 
risk variable used for this analysis. 
Actiuify Leuel Cùnzyared fo OtCzers 
Responses to the question, "Compared to other people your age, would you Say that 
you are physically more active, as active, or less active?", were dummy-coded into three 
categories, with more active as the reference group. 
6.3.6: Balance and Stability 
Two measures of balance and a measure of balance confidence were the balance and 
stability measures used. 
Balnnce Mensurr: Tirzeffi's Functionnl Mobility Assessnie~it 
The first meaçure of balance was Tinetti's Functional Mobility Assessrnent (1986) 
(Appendix 11). Three prospective studies have found that poor performance in thiç index 
prediccs increased risk of future falls among seniors (Robbins et al., 1989; Tinetti et al, 1986; 
Tinetti et al., 1988). Tinetti and Ginter (1988) found an association between neuromuscular 
fiidings and the ability to perform specific mobility maneuvers. They further contended that 
several of the standard neuromuscular tests were not able to indicate dysfunctions in tasks of 
daily mobility, given that the examinations were developed to identify pathological lesions, 
and not functionai capacity. Further, they purported that their measure was more applicable 
in measuring balance, since the ability to change position, balance and walk is not merely the 
sum of individual muscular components, but rather the integration of multiple 
neuromuscular components and the accumulated effects of compensatory mechanisrns, 
habits and psychological factors. Additionally, environmental factors (e.g., chair height, floor 
surface, footwear) also influence performance in mobility and have not been standard 
components of a neuromuscular examination (Tinetti & Ginter, 1988). 
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This 13-item scale contains maneuvers which are sometimes graded dichotomously 
(can or cannot perform), while other items are scored O, 1, or 2 to denote the quality of 
performance (Tinetti, 1986). The total score ranges from O to 24 points, with higher scores 
indicative of higher levels of balance. Inter-rater reliability was found to be between 85% 
and 90Y0 for a nurse and physician. (Tinetti et al., 1986). This measure of balance was chosen 
as it required little equipment, could be easily adrninistered to seniors, was found to be a 
reliable measure, and reflected the changes in positions and various gait maneuvers that have 
been associated with normal activities of daily living (Tinetti, 1986). For the purposes of this 
analysis, the Tinetti measure of balance was left as a continuous variable. 
Bnlrznce Mensure: Pocisiarilo and Ricliardson 's tinred "UP Er GO" Test 
The second balance measure that was employed was Podsiadlo and Richardson's 
(1991) timed "UP & GO" Test. For this test, subjects are obsented and timed while 
performing the following: rising from an a m  chair, walking 3 metres, turning around, and 
walking back to the chair and sitting down. Prior research indicated that the timed score 
was (1) reliable (in ter-ra ter and intra-ra ter); (2) correla ted well wi th the log-transformed 
scores on the following mobility measures: (a) Berg Balance k a l e  (r=-0.81), gait speed (r=- 
0.61). and Barthel Index of ADL (r=-0.78); and (3) appeared to predict the patient's ability to 
go outside alone safely (Podsiadlo & Richardson, 1992). This test was also chosen because it 
has been found to be a reliable and valid test for quantifymg functional mobility. Further, 
Podsiadlo & Richardson (1991) have contended that it is useful in following clinical change 
over time, and does not require special equipment or training. Scores for the Up & Go test 
were left continuous for this analysis. 
Pozwll and Myers' Actioities-specijc Balnnct. Conf&?lce Scnle 
The Activities-specific Balance Confidence (ABC) Scale (see Appendix 12) (Powell & 
Myers, 1995) was used to assess the balance confidence of the seniors. This 26 item scale can 
be self-administered, administered over the telephone, or in person. The instrument was 
developed to classify individuals as possessing high or low mobility confidence according to 
their perceived need for a walking aid and personal assistance to arnbulate outdoors. 
Respondents are asked to rate items using whole numbers (from O to 200). To obtain each 
subject's ABC score, the ratings for the items are totalled (possible range = O to 1600) and 
then divided by 16. The ABC scale has been shown to be internally consistent and has 
demonstrated good test-retest reliabili ty, convergent and criterion validity. 
6.3.7: Muscular Strength Measure 
Hand strength was the only measure of muscular strength assessed for this analysis. 
Hand Strength 
Hand grip strength has been found to correlate well with general muscle strength 
(Blake et al., 1988), and is believed to reflect the ability to maintain stability and balance of 
the body. Although not the measure of choice, t%s measure of muscular strength was 
chosen because assessrnent did not require complicated equipment (use of a hand 
dynamometer) and the test itself was easy to adrninister. Çcores for hand strength were left 
continuous for the analysis. 
774 
LI 
6.3.8: Information Pertaining to Falls 
Information on falls was collected in the form of a weekly diary (Appendix 13) that 
subjects completed with the assistance of the activity director and/or an undergraduate 
student that was working for the author. The information that was collected included 
whether a fa11 had occurred that week, the circumstances around the fa11 situation (i.e., day of 
fall, time fa11 occurred, location of fall), and whether or not an injury was sustained during 
the fall. Further, other information collected consisted of perceived health during the week, 
whether or not the individual was happy or unhappy, and the participantes ability to 
remember things during the week. The latter information was collected in order to 
determine whether or not the individual's falls may have been the result of poor health (from 
question 1: for example, bout of illness during the week in question), depression or 
unhappiness (from question 2), or absent-mindedness (from question 3). Al1 participants 
were asked to subrnit their diaries at the conclusion of each diary week. The activity director 
and undergraduate student aided in diary collection, so that al1 of the diaries were handed in 
within a few days after each completed diary week. Al1 falls that occurred were cross- 
checked with the incident reports at the retirement homes, and with staff, spouses and/or 
friends of the person in question. 
Given that the issue of defining a fa11 is a major point of contention within the falls 
literature, a substantial portion of this literature was reviewed before detennining the 
definition to be used for this study. The definition that was decided upon was the following, 
as adapted from the ongoing research work of Edwards et al. (unpublished paper) from the 
University of Ottawa: "a fa11 is an event which results in a person corning to rest 
inadvertently on the ground, or other lower level, or hitting an object like a chair or stair and 
is not a consequence of the following: sustaining a violent blow, or sudden onset of paralysis 
or seizure". This definition coincides with the definition proposed by the Kellogg 
International Work Group (1987) and the FICSIT Group (Ory et al., 1993; Tinetti et al., 
2993C), two of the more notable working groups in the area of falls. The rationale behind 
the selection of this definition is that falls that are the result of impairments in balance 
control, and not attributable to one specific medical condition, (e-g., seizure, paralysis) are 
being targeted by this intervention program. Since the exercises in this intervention focus on 
the improvement of balance and stability, falls that are the result of medical complications, 
will more than likely not be affected by this program, and will be excluded kom the study. 
6.4: Data Collection Time Points and Time Line for Intervention Program 
During the second last week of September 2995 baseline data (Time 1 Data), which 
consisted of al1 of the variables mentioned (with the exclusion of the falls diary), were 
collected for subjects in the control and experimental groups. Seniors also received diaries 
for the nrst month of the study at the end of this assessment. Each month new diaries were 
administered to the participants, and al1 participants were asked whether or not they were 
having trouble complethg the diaries. At the end of the exercise intervention program (week 
Il), the following information was collected on al1 participants within the exerase and 
control goups (Time 2): Tinetti's measure of balance, timed UP & Go test, ABC test, hand 
strength, information on sleep (i.e., hours of sleep each night, trouble going or staying 
asleep), perceived health, and medications that were being taken at the time of the testing. 
The information that was collected at Time 2 was also collected at the end of the follow-up 
period during the second week of March 1996 (Time 3). Al1 participants continued to 
complete their weekly diaries during the follow-up period. Therefore, weekly diary 
information was collected from Time 1 until Time 3, which consisted of approximately 26 
weeks. 
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The exercise intervention programs were conducted for a ten week period, beginning 
the last week in September and ending in December. The falls education classes were 
conducted during the first three weeks in October, at each of the five sites. At the conclusion 
of the exercise classes and falls education classes, no further intervention was given to the 
experimental group. During the last two weeks in January the control group received the 
general health program from the Living Younger staff. 
6.5: Statistical Analyses 
Descriptive statistics were used to report falls information and baseline data collected 
for the sample. Additionally, survival analysis methods, t-tests, and multivariate linear 
regression models were used to examine the data in greater detail. Specifically, the risk 
factors for time-to-first-fa11 and time-to-second-fa11 (multiple falls) were determined utilizing 
survival analysis models, with fall status as the dependent variable and al1 other baseline 
measures as the predictor variables. Additionally, using the Proc Lifetest procedure in the 
survival analysis techniques, survival curves were plotted for fa11 status by group. T-tests 
were used to examine the differences between the number of falls between the experimental 
and control groups during the study. Further, other t-tests were computed to deterrnine 
whether or not there were differences behveen change scores for selected variables (hours of 
sleep, hand strength, Tinetti's balance score, timed Up & Go score, and ABC score) in the 
following scenarios: (1) Time 2 scores - Time 1 scores, and (2) Time 3 scores - Time I scores. 
Plots of means for each of the Time 1, 2 and 3 scores for Tinetti's balance score, timed Up & 
Go score, and ABC score, and the confidence intervals for each of these scores, were 
completed in order to visualize the differences between the groups on these measures 
throughout the study time periods. Lastly, linear regression modelling was used to 
determine the factors that predicted balance (Tinetti and Up & Go measures) and balance 
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confidence (ABC measure) at Times 1 (baseline), 2 (after intervention) and 3 (follow-up). 
Thus, nine separate models were completed utilizing linear regression. For the survival and 
linear models, only the independent variables found to be significant at the bivariate level 
were exarnined in the multivariate models. Interaction and quadratic terms were also 
examined in both of the modelling techniques to test for the presence of cuwitinearity with 
the continuous variables. 
Multiple linear regression, which allows for the inclusion of more than one 
independent variable into the modelling equa tion, provides: (1) a greater explana tion of the 
dependent variable, and (2) enhances the effect of a single variable, by removing the 
distortions from other independent variables. The dependent variable is a linear hnction of 
one or more independent variables, in the general multiple regression equation: 
where Y is the dependent variable, the X's are the independent or predictor variables, a is the 
intercept or constant (indicates the point where the regression Line intercepts the Y-axis), the 
b's are the slopes for the independent variables (e.g., the slope estimate indicates the average 
change in Y associated with a unit change in X), and e represents the error tenn of the 
model. The subscripts identify the independent variables. The equation suggests that Y is 
detennined by the X variables and an error term (Lewis-Beck, 1980). 
6.6: Results from the Development and Testing of Different Fa11 Prevention Prograrns: 
Pi10 t S tudy, 1995-1996. 
6 . 6 .  Univariate Distributions for the Falls Intervention Study, 19951996 
The distributions for the percentages of males and females at each of the five 
retirement home sites have been summarized in Tables 6.1A, 6.1B and 6.1C. The control 
group, which consisted of pooled subjects from hvo retirernent homes (n=32). was comprised 
of 29 females and 3 males (Table 6.1A). An even number of subjects (n=16) were from each 
of the retirement homes. For the experimental group, three retirement home samples were 
combined for total of 27 females and 4 males (Table 6-18). The contribution of seniors from 
each of the sites for the experimental group were not balanced, since 54.8%, 19.4Oh and 25.8% 
were from retirement homes 1, 2 and 3, respectively. The total sample was comprised of 
50.8% control subjects and 49.2% expetimental subjects. 
Tables 6.2 through to 6.10 summarize the independent variables utilized for the 
survival analysis models. The univariate distributions for the socio-demographic variables 
have been summarized in Table 6.2. Females constituted 87.1% of the sample, while men 
accounted for 11.1% of the sample. With respect to educational attainment. 58.7O/0 of the 
sample had an elementary education of less, while 15.9% and 25.40h had acquired a high 
school/some post-secondary or diploma/university education, respectively; however, when 
stratified by group, the control group consisted of individuals that were less educated than 
the experimental group. Lifetime occupation revealed that the majority of the sample had 
worked as service providers or labourers. The remainder of the sample were 
professionals/managers (23.8O/0) or homemakers (28.60h). When stratified by group, a larger 
percentage of the experimental group (35.5%) were categorized as professionals/managers, as 
compared to control subjects (12.5%). 
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The univariate distributions for the health practice variables have been summarized in 
Tables 6.3 to 6.5. Table 6.3 contains the health practice measures of alcohol consumption, 
smoking status, and sleep patterns. For alcohol consumption, 49.2Y0 and U.WO reported that 
they were non-dnnkers or drank less than l/week. respectively. Approximately, 6.3% of the 
sample drank daily or weekly. The majority of the sample did not smoke (76.2%), whiie 
20.6OA and 3.2% were classified as former-smokers and current smokers. With respect to 
sleep patterns, 61.9O/O and 81.Ooh claimed to have trouble going to sleep and staying asleep 
(after initially going to sleep). 
The remaining two health practice tables summarized the univariate distributions for 
medication use. With respect to heart medication, the majority of the sample reported using 
one (34.goh) or more (17.5%) heart medications. The majority of the sample used vitarnins 
(58.7%), but did not use insulin (90.5%), thyroid medication (92.1%), ventolin (92.1), or 
gastrointestinal medication (73.0%). Approximately, 56% of the sample reported not using 
diuretics; however, when stratified by group more experimental subjects (71.0% reported 
non-use than controls (40.6O/0) (Table 6.1). Approximately, 62% of the sample reported using 
analgesics. Once again more individuals within the experimental group (48.4%) reported not 
using analgesics as compared to the control sample (28.1%). For tranquilizers, 
antidepressants, and antimanic medications, 88.9%, 90.5%, and 95.20h of the sample, 
respectively, did not use the medications. For sedative use, 58.7% of the total sample were 
not receiving sedatives; however, a larger percentage of the experimental group were not 
using sedatives. 
Marital status and family/friend support have been sumrnarized in Table 6.6. The 
majority of the sample reported being widowed (73.0%) and single (19.O0/0). When stratified 
by group, no controls were mamed, while 9.7?40 of experimental subjects were married. With 
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respect to support, 95.2% and 76.2% reported having family and friend support, respectively. 
Tables 6.7 through 6.9 report distributions of the measures of frailty. The majority 
of the sample reported being in good health (65.3%), and experiencing no interna1 (60.3%) or 
extemal injuries (74.6%). With respect to history of falls, 50.8% of the sample reported falling 
within the past year. Tables 6.8 and 6.9, which surnrnarized several of medical conditions, 
revealed that the majority of the sample reported not having problems with osteoporosis, 
asthrna, backpain, circulation, heart conditions, diabetes, urinary, digestion, goiter/ thyroid, 
and inadequa te vision. Al ternatively, 60.3% 41.3*/0, and 47.6Oh of the sample were affected 
by arthritis, high blood pressure, and eye problems, respectively. Further, 3O.2Oh and UA% 
of the sample reported nocturia one or more times a night, respectively. 
Only one exposure to risk variable, activity compared to others of the same age, was 
collected for this study. Table 6.10 revealed that the majority of the sample reported being 
more active (31.9*/0), while 33.3% and 31.7% were classified as active or less active as 
individuals of the same age, respectively. 
The distributions for the dependent variables used for the survival analysis models 
have been surnrnarized in Tables 6.11A and 6.12A. With respect to fa11 status, 31.7'/0 and 
l l . O O / ~  were classified as fallers (one or more fails) (Table 6.11A) and multiple fallers (Table 
6.128). The number of falls experienced by t'ie control versus experimental group did not 
differ significantly for fallers (one or more falls) based on t-test analysis; however, results 
from t-tests perfonned for fa11 status between control and experimental subjects revealed that 
a significantly greater number of control seniors fell two or more times (t-test Value = -2.01; 
p<O.OS). The control group experienced two deaths, two hospitalizations, and two hip 
fractures as compared to none in the experimental group. Further, three individuals in the 
control group were too il1 to finish the study. Only one male h m  the experimental group 
could not complete the remaining month of folIow-up since he moved away. 
Chi Square Analysis between the independent variables and the two groups was not 
performed. Since %"/O of the cells in the chi square procedures had expected counts less than 
5, chi square may not be a valid test for this data set (SAS program). 
6.6.2: Bivariate Associations and Sumival Analysis Models for the Falls Intervention 
Study, 19951996 
The main and interactive effects for al1 of the variables that were found to be 
significant at the bivariate Ievel for the total sarnple were further analyzed in multivariate 
survival analysis models. Quadratic t e m  were examined for al1 variables that had been Ieft 
continuous. Not al1 of the variables that had been found to be significant at the bivariate 
level continued to maintain significance in the final survival models. The results for the 
bivariate associations, the final survival models, and the survival curves for each of the 
independent variables significant within the final models have been summarized in the 
following section. 
6.6.2.1: Bimrinte and Miiltiuarinte S~rruivd Models for Risk of Tinie-Tc)- First- Fall for the Falls 
Irttetven tiorz Stir~fy, 2995-1 996 
The bivariate associations for the socio-demographic variables revealed tha t females 
were less likely to be at risk for time-to-first-fa11 as indicated by a risk ratio of 0.37 compared 
with men (Table 6.13). The remaining socio-demographic variables, age, education, and 
lifetime occupation, were not significant at the 0.10 level of significance. 
Hours of sleep was the only health practice variable that was associated with time-to- 
first-fa11 (Table 6.14). The bivariate results revealed that as the number of hours increased, 
risk of falling also increased (R.R.= 1.60). None of the other measures of health, which 
included alcohol consumption, smoking status, other measures of sleep, and medication use 
(Tables 6.14-6.16), were significantly associated with time-to-first-fa11 at the bivariate level. 
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The only social support independent variables associated with time-to-first-fa11 was 
farnily support (continuous variable) (Table 6.17). A risk ratio of 1.24 indicated that risk of 
falling increased as the number of supportive farnily members increased. Marital status and 
a dichotornized family support measure ciid not reach convergence at the bivariate level. 
Experiencing internal injuries or external injuries, having a history of falls, and having 
a heart condition were the three frailty variables significantly associated with time-to-first-fa11 
(Tables 6.18-6.20). Individuals that had experienced an internal or external injury at baseline 
were 4.30 times and 2.49 times more likely to experience a subsequent fall. Individuals that 
reported having a heart condition were also more likely to fall, as indicated by a risk ratio of 
2.35. A11 other medical conditions were not significantly associated with falling at the 
bivariate level. 
The measure of exposure to risk, activity level compared to others, was not 
significantly associated with risk of falling at the bivariate level (Table 6.21). The measures of 
balance/stability and strength have been sumrnarized in Table 6.22. These bivariate 
associations revealed that al1 of the measures of balance were associated with risk of falling. 
Results from Tinetti's measure of balance and the ABC measure of balance confidence, 
showed that individuals that possessed higher scores for balance (indicative of better balance) 
and balance confidence (indicative of more confit-lence in balance) were less likely to fa11 
(R.R.=0.92 & 0.98 respectively). The results for the Timed Up & Go test revealed that 
individuals with higher scores (indicative of Iower balance scores) were more likely to fall, as 
indicated by a risk ratio of 1.06. Correlations between the three measures of balance revealed 
that they were significantly associated with each other (not shown). Thus, the balance 
variables were not entered into the sarne final multivariate models because of potential 
problerns with collinearity. Hand strength was not associated with time-to-first-fall. 
In order to accommodate the significantly correlated balance measures, three separate 
models for time-to-first-fa11 were reported, with one cf the balance measures in each of the 
survival rnodels. Each of the final survival models incorporated the same covariates, namely, 
gender, family support and history of falls, in addition to one of the measures of balance 
(Tables 6.23-6.25). No interaction terms or quadratics were significant in the final models. In 
each of the models, females were less likely to experience a fall, as indicated by risk ratios 
below 1.00. Family support and a history of falling were both associated with an increased 
risk of time-to-first-fa1 in al1 of the final models. As expected, better balance and balance 
confidence scores, as measured by Tinetti's measure (R.R.=0.88) and the ABC measure 
(R.R.=0.97), were related to a decreased risk of falling, while a Iower level of balance (Timed 
Up & Go) (R.R.=1.06) was associated with an increased risk of falling. Since most of the 
independent variables significant within the final mode1 were continuous, and survival 
curves cannot be produced for such variables. 
6.2.2.2: Bivnrinte arzd Mdtivnriate Srirvivnl Models for Risk of Tinie-To-Second Fa11 (Mriltiple 
Falls) for the FnlIs Intervention StrlLiy, 1995-1996 
The bivariate associations for the socio-demographic variables and social support 
measures revealed that none of the measures were significantly associated with time-to- 
second-fa11 (Table 6.26 and Table 6.30). Conversely, Tables 6.27 through to 6.29 indicated that 
hours of sleep and gastrointestinal medications were significantly associated with CaHing. A 
risk ratio of 1.75 revealed that as hours of sleep increased, risk of falling increased. With 
respect to gastrointestinal medication, individuals taking these medications were 1.06 times 
more likely to fall. Several of the health practice variables did not reach convergence at the 
bivariate level. 
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Expenencing an intemal or external injury, and having a heart condition were also 
significantly related to time-to-second-fa11 (Tables 6.31 to 6.33). As with the results for time- 
to-first-fall, an intemal or external injury was associated with an increased risk of falting, as 
indicated by risk ratios of 10.4 and 8.39, respectively. Individuals that had heart conditions 
were also more likely to experience two or more falls. The risk ratio for heart condition was 
7.02. The bivariate model for activity level compared to others did not reach convergence 
(Table 6-34), 
The balance/stability measures and the strength measure have been summarized in 
Table 6.35. The three balance measures were al1 found to be significantly associated with risk 
of falling two or more times. Higher balance and balance confidence scores, as  measurtd by 
Tinetti and ABC assessments, appeared to have a protective effect against fa11 risk, while the 
Timed Up & Go measure was associated with an increased risk of falling two or more times. 
Higher scores for the latter test are indicative of poor balance. 
Three final models were formed for Time-To-Second-Fall, since the balance measures 
could not be incorporated into the same models because of collinearity. For the models with 
Tinetti's measure of balance and the Timed Up & Go test, the only two other variables that 
remained in the models were hours of sleep and experiencing external injuries (Table 6.36 & 
6.38). The final survival model with the ABC measure, contained heart condition and 
external injuries (Table 6.37). in models 1 and 3 (Tables 6.36 and 6.38), sleeping a greater 
number of hours was associated with an increased risk of falling two or more times. Al1 
three models revealed that individuals that reported experiencing an external injury, were 
more likely to faii. Tinetti's rneasure of balance (R.R.=0.83) and the ABC measure of balance 
confidence (R.R.=0.94) were both associated with a decreased risk of injury, while the Timed 
Up & Go test (R.R. = 1.07) was associated with an increased risk of falling. No interaction 
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terms or quadratics reached significance in the final three models. A survival curve for the 
fa11 status between the control and experimental group (Figure 6.1) was produced, which 
revealed that individuals in the experimental group were less likely to experience multiple 
falls, as compared to the controls. Unlike the sumival curve for time-to-first-fall, this survival 
distribution for fa11 status between the groups was significantly different (x2=4.19; p=0.03). 
6.6.3: Change Score Results for Balance and Balance Confidence Measures, by 
Group, Falls Intervention Study 1995-1996 
The next section describes work completed with respect to the balance measure scores 
at Times 1, 2 and 3. First, two T-tests were computed to determine the differences in a 
change in balance between the control group and the experimental group for different points 
in time: (1) balance score at Time 2 - balance score at Time 1, and (2) balance score at Time 3 
- balance score at Time 1. The results of these tests reveal whether the balance in one group 
significantly improved from baseline as compared to the other group. n e s e  T-tests were 
computed for each of the balance measures. Additionally, figures illustrating the mean 
scores for each of the balance measures at Times 1, 2 and 3 were completed. The mean 
scores for the control group are represented by white bars, while the experimental group are 
represented by gray bars. Confidence intervals that overlap between the control and 
experimental groups for a specific point in time (e.g., at Time 1) for the same balance 
measure (e.g., Tinetti's Balance Measure) indica te tha t there is no significan t difference in tha t 
particular balance measure for the two groups; however, in cases where the confidence 
intervals do not overlap between the control and experimental groups for a specific measure, 
a significant difference in the mean balance score exists. It is important to remernber while 
reviewing this section that the T-tests compare the mean changes in balance (Time 2 - Tirne 1; 
Time 3 - Time l), while the figures represent the mean scores for each of the balance 
rneasures at Times 1, 2 and 3. 
6.6.3.7: Cllrrtzge Score Resrdts fur Titretti's Balance Meriswe, by Grorry 
Table 6.39 and 6.40 show that the experimental group significantly improved their 
balance scores at Time 2 and Time 3, as measured by Tinetti's measure of balance. With this 
measure, higher scores are indicative of better balance. Figure 6.3 graphically represents 
differences between the scores at al1 three points in time. It is important to note that at Time 
1 the control group had significantly lower scores for balance than the experimental group; 
however, after the intervention, the balance scores for the experimental group improved far 
more significantly than the control group. In fact, at Time 3 the mean score for the control 
group decreased from Time 2. 
6.6.3.2: Clmnge Score Resrdts for the Tinred Up G. Gu Test, by Grortp 
The experimental group significantly lowered the scores for the Timed Up & Go Test, 
as indicated by Table 6.41. However, the scores between the h o  groups were not 
significantly different for the change in score between Time 3 and 2 .  The scores at baseline 
did overlap for the two groups, and were thus not significantly different from each other at 
Time 1. A graphic representation of these results has been provided (Figure 6.4). 
6.6.3.3: Change Score Resitlfsfor the Measiire of Balance Confidence (ABC), by Grorrp 
The results for the change scores for the Ineasure of balance confidence reveal the 
most improvement for the experimental group after the onset of the intervention. At 
baseline, the two groups do not differ significantly; however, the diange scores between 
Time 2 and 1, and between Time 3 and 1, are significantly different as indicated by Table 6.43 
and 6.44, respectively. Further, Figure 6.5 shows that at Times 2 and 3 the experimental 
group's ABC scores improve, while the control group's ABC scores decline. 
Linear Regression Models for Balance and Balance Confidence Measures, 
Intervention Study 1995-1996 
Only the final models for the linear regression analysis have been shown, since the 
predictors of balance and balance confidence are not the prime outcomes of interest of this 
study; however, models have been provided for the interesting finding of the importance of 
previous balance/balance confidence scores in the prediction of future balance/balance 
confidence. Further, quadratic results have not been shown, since this was not the point of 
interest in these findings. 
6.6.4.1: Lirlerrr Regressiun Mudels fur Titiefti'i; Mtrrrsiire of Bnlntrce, by Tinie 
Tables 6.45 to 6.47 summarize the results of the linear regression models for Tinetti's 
measure of balance at Times 1 , 2  and 3. The variables significant for each of the outcomes 
are as follows: (1) Tirne 1: age, quadratic of age, group, activity level compared to other 
individuals, and the use of gastrointestina1 medications (Table 6.45); (2) Time 2: Tinetti's 
balance score at Time 1, group, fa11 status pnor to start of study (Table 6.46); and (3) Time 3: 
Tinetti's balance score at Time 2, psychohopic drug use (Table 6.47). The amount of variance 
explained was 57.0%) 82.0%, and 86.0°' for Times 1, 2 and 3. These results would generally 
suggest that the most important predictor of balance is an individual's previous balance score 
(see Table 6.46 & 6.47). In both these models, fewer variables were significant within the 
fimal models, and more variance was explained as compared to the model for Time 1. At 
baseline, no previous measure of baIance was available, and would thus seem to account for 
the greater number of variables within this final model, and for a lesser amount of variance 
explained. 
6.6.4.2: Linenr Regression Models for T i w ~ f  Up b Gu Scores, by Tinre 
The variables significant for the Timed Up & Go Scores at the three points in time 
have been summarized in Tables 6.49, 6.50, and 6.51. Age, the quadratic of age, 
educational attainment, tranquilizer use, and gastrointestinal drug use were the significant 
predictors of scores for the Timed Up & Go at Time 1 (Table 6.49). Conversely, Up & Go 
scores at Time 1, group and trouble going to sleep predicted Time 2 scores (Table 6.50), while 
Up & Go scores at Time 2 and group predicted Time 3 scores (Table 6.51). As with the 
fùidings from the Tinetti models, a greater amount of variance was explained in the two 
models with measures of balance (Tables 6.50 & 6.51). Further, fewer predictor variables 
were present within these models, as compared to the mode1 for Time 1 Up & Go Scores. 
6.6.43: Linear Reyression Morir.1~ for ABC (Bnlnnce Confitience) Scores, &y Tirlre 
Age, hours of sleep, marital status, alcohol consumption, gastrointestinal drug use, 
and activity level compared to others of the same age were predictive of ABC Scores at Time 
1 (Table 6.51). For ABC scores at Time 2, ABC at Time 1, group, family support, and fa11 
status within the study were the significant predictors, while age, ABC at Time 2 (Table 6.52), 
and group predicted Time 3 scores (Table 6.53). These findings parallel those from the 
results of the Iinear models for the measures of balance. 
Table 6.1A: Percentage (Frequency) of Subjects in Control Group, by Retirement Home, 
Falls Intervention Study, 1995-1996. 
1 Retirement Home Males Females Total 1 
Retirement Home 1 100.0 (3) 44.8 (13) 50.0 (16) 1 
Retirement Home 2 O 55.2 (16) 50.0 (16) 
Table 6.18: Percentage (Frequency) of Subjects in Experimental Group, by Retirement 
Home, Falls Intervention Study, 1995-1996. 
1 Retirement Home Males Females Total 1 
Rrtirenlerr t Home 3 50.0 (2) 55.6 (15) 54.8 (17) 
Retirmerzt Honte 4 O 22.2 (6) 19.4 (6) 
Retirement Horne 5 50.0 (2) 22.2 (6) 25.8 (8) 
Table 6.1C: Percentage (Frequency) of Subjects, by Group, Falls Intervention Study, 
19951996. 
1 Group Males Females Total I 
Control Group 
Expetimental Group 57.1 (4) 48.2 (27) 49.2 (31) 
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Table 6.2: Percentage (Frequency) Distributions for Socio-demographic Variables, by 
Group, Falls Intervention Study, 1995-1996. 
Variables Control Experimental To ta1 
Group Croup 
Gender 
male 9.4 (3) 12.9 (4) 11.1 (7) 
female 90.6 (29) 87.1 (27) 88.9 (56) 
Education 
elementary /some secondary 81 3 (26) 35.5 (11) 58.7 (37) 
high school/some post sec 6.3 (2) 25.8 (8) 15.9 (10) 
diploma/university 12.5 (4) 38.7 (12) 25.4 (16) 
Lifetime Ocnipation 
professional/ managerial 12.5 (4) 35.5 (11) 23.8 (15) 
homemaker 31.3 (10) 25.8 (8) 28.6 (18) 
38.7 (12) 47.6 (30) 
Note: age was left continuous within the mode1 (Mean Age = 80.3; Range = 60.9 to 96.15). 
Table 6.3: Percentage (Frequency) Distributions for Health Practice Variables, by 
Group, Falls Intervention Study, 199519%. 
Variables Control Experimen ta1 Total 
Group Group 
1 Alcohol Consrimption 
l non-drinker 
less than 1 /week 











Note: another health practice variable used within this anaIysis was hours of sleep (Mean = 
8.1; Range = 5 to 12 hours per night); however, hours of sleep was left as a 
continuous variable and was not included within the univariate table 
Table 6.4: Percentage (Frequency) Distributions for Health Practice Variables, by 
Group, Falls Intervention Study, 1995-1996. 
Variables 
- 
Control Experimental Total 
Group Group 
Hen rt Medicn tions 
non-use 
one heart med 




































TabIe 6.5: Percentage (Frequency) Distributions for Health Practice Variables, by 
Group, Falls Intervention Study, 1995-1996. 
- -- 

















Note: two other health practice variables used within this analysis were psychotropic drug 
use (Mean Use = 1.3; Range = O to 3 psychotropic meds) and total nurnber of 
medications (Mean Number = 4.1; Range = O to 11 meds); however, psychotropic 
d m g  use and total number of medications were left as continuous variables and were 
not included within the univariate table. 
Table 6.6: Percentage (Frequency) Distributions for Social Support Variables. by - - 
Gmup, Falls ~ntervention Study, 1995-1996. 
Variables Control Experimental Total 
Group Group 











Note: family support was also left as a continuous variable within bivariate analysis since 
many individuals reported having the support of several family members (Mean = 
2.3; Range = O to 6); however, with friend support responses consisted of no friend 
support or one friend for support. 
Table 6.7: Percentage (Frequency) Distributions for Measures of Frailty, by G roup, 
Falls Intervention Group, 1995-1996. 
Variables Control Experimental Total 
Group Group 
Perceived Henl th 
good 
poor 
Histo y of Falls 
no history of falls 







Note: mother measure of frailty used within this analysis was the S H A W  (Mean = 9.2; 
Range = 2 to 12); however, the SHAW was left as a continuous variable and was not 
included within the univariate table. 
Table 6.8: Percentage (Frequency) Distributions for Measures of Frailty, by Group, 
Falls Intervention Group, 1995-1996. 
Variables 
- 











A rth ri tis 
no arthritis 
arthri tis 
High Blood Pressure 
no high blood pressure 
high blood pressure 
Circrrln to y Pro blems 
no circulatory problerns 
circula tory problems 
Heart Conditiota 





Table 6.9: Percentage (Frequency) Distributions for Measures of Frailty, by G roup, 
Falls Intervention Study, 1995-1996. 
Variables Control Experirnental Total 
Group Group 
Urina y Problems 
no problem 
problem 




no goi ter / thyroid 
goi ter/ thyroid 
Eye Problerns 









two or more tirnes 
Note: another measure of frailty used within this analysis was a count of medical 
conditions (Mean = 3.9; Range = O to 12 conditions); however, the count of medical 
conditions was left continuous within the analysis and thus was not included within 
the univariate table. 
Table 6.10: Percentage (Frequency) Distributions for Exposure to Risk Variables, by 
Group, Falls Intervention Program, 1995-1996. 




more 31.3 (10) 38.7 (12) 34.9 (22) 
as 31.3 (1 O) 35.5 (11) 33.3 (21) 
less 37.5 (12) 25.8 (8) 31.7 (20) 
Note: for measures of balance and strength the tollowing variables were used within the 
analysis: Tinetti's measure of balance (Mean = 14.9; Range = 2 to 24), timed Up k 
Go test (Mean = 17.7; Range = 8.8 to 47.3), ABC scale (Mean = 63.6; Range = 15.6 to 
98.1); however, al1 of these measures were left as continuous variables within the 
analysis and thus were not included within the univariate table. For measures of 
muscular strength, hand dynamometer strength (Mean = 11.4; Range = 2.5 to 33.0) 
was used; however, this measure was left as a continuous variable within the analysis 
and thus was not induded within the univariate table. 
Table 6.11A: Percentage (Frequency) Distributions for Non-Fallers and Fallers, by Group, 
Falls Intervention Study, 1995-1996. 
Measure of Fa11 Con trol Experimen ta1 Total 
S ta tus Group Group Sarnple 
- - 
Non-faller 
no falls r 
Note: individuals that had not fallen by the end of the year, or had died before experiencing 
a fall, were coded as non-fallers (censored observations) 
Table 6.11B: T-Test Results for Fa11 Status (Non-Faller vs Faller) by Group, Falls 
Intervention Study, 1995-1996. 
Intervention Mean T-Test Number of 
Groups (Standard Results Fallers 
Devia tion) 
Table 6.12A: Percentage (Frequency) Distributions for Non-FallerdOne-Time Fallers and 
Multiple Fallers, by Group, Falls Intervention Study, 1995-1996. 
- 
Measure ot Fa11 Control Expenmental Total 
S tatus Croup Group Sample 
Non-fallerlOne 
T h e  Frtller 
no falls or 1 fall 82.0 (26) 97.0 (30) 89.0 (56) 
Multiple Faller 
2-t falls 18.0 (6) 3.0 (1) 11.0 (7) 
Note: individuals that had not fallen by the end of the year, or had died before experiencing 
a fall, were coded as non-fallers (censored observations) 
Table 6.128: T-Test Results for Fa11 Status (Non-FallerIOne-Time Faller vs Multiple 
Faller) by Group, Falls Intervention Study, 1995-1996. 
-- - -- -- 
Intervention Mean T-Tes t Number of 
Groups (Standard Resul ts Multiple Fallers 
Devia tion) 
Control (n=32) 0.19 (0.40) 
-2.01 +* 
Experimen ta1 (n=31) 0.03 (0.18) 
Table 6.13: Unadjusted Risk Ratios Confidence Intervals) for Risk of Time-To-First 
Fa11 for Socio-demographic Variables, Falls Intervention Study, 1995-1996. 






high school /some post sec 
diploma /university 
Lifetime Occtipation 
professional / managerial 
homemaker 
service provider/labourer 
Note: group (experimental as reference group) was not significant at 
the bivariate level (R.R.=1.92; 950h C.I. = 0.75-4.91) 
Table 6.14: Unadjusted Risk Ratios (95% Confidence Intervals) for Risk of Time-To- 
First-Fa11 for Health Practice Variables, FaIls In tervention Study, 1995-1996. 
Variables Total Sample 
Alcohol Consrimption 
non-drinker 
less than 1 /week 





Hoirrs of Sleep 






b no convergence 
P convergence was not attained at the bivariate level for the variable smoking status 
Table 6.15: Unadjusted Risk Ratios (95% Confidence Intervals) for Time-To-First-Fa11 for 
Health Practice Variables, Falls Intervention Study, 1995-1996. 
Variables Total Sample 
- - - - - - - - -. pp 
Heart Mens 
non-use 
one heart med 







Th yroid Meds 
non-use 
use 









Table 6.16: Unadjusted Risk Ratios (95% Confidence Intervals) for Tirne-To-First-Fa11 for 
Health Practice Variables, Falls Intervention Study, 1995-1996. 


















b no convergence 
b convergence was not attained at the bivariate level for the variable antimanic 
medica tions 
Table 6.17: Unadjusted Risk Ratios (95% Confidence Intervals) for Time-to-First-Fa11 for 
Social Support Variables, Falls Intervention Study, 1995-1996. 
1 Variables Total Sample 
Marital Stahrs 
married 
widowed & no convergence 
divorced /separa ted 
single 








b no convergence 
b convergence was not attained at the bivariate level for the variables marital status and 
family support (dichotomized) 
Table 6.18: Unadjusted Odds Ratios (95% Confidence Intervals) for Time-To-First-Fa11 
for Measures of Frailty, Falls Intemention Group, 1995-1996. 
1 Variables Total Sample 
Perceiaed Hea 1 th 
good 
poor 
Histoy of Falls 
no history of falls 








Table 6.19: Unadjusted Risk Ratios (95% Confidence Intervals) for Time-To-First-Fa11 for 
Measures of Frailty, Falls Intervention Gmup, 1995-1996. 













High Blood Pressure 
no high blood pressure 
high blood pressure 
Circitlato y Problems 
no circulatory problems 
circula tory problems 
Heurt Condition 





Table 6.20: Unadjusted Risk Ratios (9s0' Confidence Intervals) for Time-To-First-Fa11 











no goiter/ thyroid 
goiter / thyroid 
Eye Pro blems 









two or more times 
Medical Condition Count 
Table 6.21: Unadjusted Risk Ratios (%Oh Confidence Intervals) for Time-To-First-Fa11 for 
Exposure to Risk Variables, Falls Intervention Program, 1995-1996. 
1 Variables Total Sample 
- - - - - 
Activity Cornpared ta Others 
more 1 .O0 
as  0.36 (0.09, 1.35) 
Iess 1.26 (0.47, 3.35) 
Table 6.22: Unadjusted Risk Ratios (95% Confidence Intervals) for Time-To-First-Fa11 for 
BalanceIStability Measures and Measures of Strength, Falls Intervention 
Program, 1995-1996. 
1 Variables Total Sample I 
Tinetti S Measzrre of Balance 0.92 (0.84, 1.02) + 
Timed Up G. Go 1.06 (1.01, 1.09) *** 
ABC 0.98 (0.96, 0.99) * 
Hand Dynarnometer 0.98 (0.91, 1.06) 
Table 6.23: Survival Analysis Model for Time-To-First-Fa11 for intervention Participants, 
Falls Intervention Shidy, 1995-1996 (Final Model 1). 
Independent Parameter Stand. ReIa tive 95% Confidence 
Mea sures Estimate Error Risk Intervals 
Gender 
males 0.00 1 .O0 
females -1.41 ** 0.61 0.24 0.12, 0.82 
Family Sripport O .48 *** 0.17 1.62 1.16, 2.26 
His toy  of Falls 
no history of falls 0.00 1 .O0 
history of falls 1.62 "* 0.65 5.04 1.41,18.07 
Tinetti -0.13 ++* 0.05 0.88 0.80, 0.97 
Table 6.24: Suwival Analysis Mode1 for Time-To-First-Fall for Intervention Participants, 
Falls Intervention Study, 1995-1996 (Final Mode1 2). 
Independen t Parameter Stand. Relative 95% Confidence 
Measures Estimate Error Risk Intervals 
Gender 
males 0.00 1-00 
females - 1 .56 *** 0.63 0.21 0.06, 0.72 
Farnily Support 
Histoy of Falls 
no history of falls 0 .O0 1 .O0 
history of falls 1.51 ** 0.66 4.54 1 .24,16.50 
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Table 6.25: Survival Analysis Model for Time-To-First-Fall for Intervention Participants, 
Falls Intervention Study, 1995-1996 (Final Model 3). 
- - - - -  
Independent Parameter Stand. Relative 95%Confidence 
Measures Estirnate Error Risk In tervals 
Gender 
males 0.00 1 .O0 
females -1.47 ** 0.62 0.23 0.07, 0.78 
Family Support 0.55 *** 0.19 0.17 1.19, 2.52 
Histoy of Fnlls 
no history of falls 0.00 1 .O0 
history of falls 1.71 *** 0.64 5.53 1.58,19.38 
ABC -0.03 *** 0.01 0.97 0.95, 0.99 
Table 6.26: Unadjusted Risk Ratios (95% Confidence Intervals) for Risk of The-To- 
Second Fa11 for Socio-demographic Variables, Falls Intervention Study, 
1995-1996. 





elementary/some secondary no 
high school/some post sec convergence 
diploma /university 
Lifetime Occupation 
professional /managerial 1 .O0 
homemaker 1.64 ( 0.15,17.84) 
service provider/labourer 2.97 ( 0.22,17.73) 
* pc0.10 +* ~ ~ 0 . 0 5  *** p<O.Ol Y p<O.OOl 
h convergence was not attained at  the bivariate level with the variable education 
Table 6.27: Unadjusted Risk Ratios (950h Confidence Intenrals) for Risk of Time-To- 
Second-Fall for Health Practice Variables, Falls Intervention Study, 1995- 
19%. 
Variables Total Sample 
Alcohol Consrirnption 
non-drinker 
less than 1 / week 

















ab convergence was not attained at the bivariate level for the variables alcohol 
consumption, smoking status and trouble staying asleep at Nght. 
Table 6.28: Unadjusted Risk Ratios (95% Confidence Intervals) for Time-To-Second-Fa11 






one heart med 



















J no convergence 
b convergence was not attained at the bivariate level for the variable ventolin 
Table 6.29: Unadjusted Risk Ratios (95% Confidence Intervals) for Time-To-Second-Fa11 
for Health Practice Variables, Falls Intervention Study, 1995-1996. 

















Medication Coun t 
h no convergence 
P no convergence 
b no convergence 
b convergence was not attained nt the bivariate level for the variables analgesics, 
antidepressants, and antimanic medications 
Table 6.30: Unadjusted Risk Ratios (9S0/0 Confidence Intervals) for Tirne-to-Second-Fa11 
for Social Support Variables, Falls Intervention Study, 19951996. 
Variables Total Sample 
Marital Stafris 
married 
widowed b no 
divorced /separated convergence 
single 
Farnily Siip port 
(continuous) 1.38 (0.89, 2.12) 
Farnily Support 
no support JI no 
support convergence 
Friend Support 
no support 1 .O0 
support 0.73 (0.14, 3.77) 
b convergence was not attained at the bivariate level for the variables marital status and 
faniily support (dichotomized) 
Table 6.31: Unadjusted Odds Ratios (95' Confidence Intervals) for Time-To-Second-Fa11 
for Measures of Frailty, Falls Intervention Group, 1995-1996. 
1 Variables Total Sample 
Perceiveci Hen 1 th 
good 
poor 
Histoy of Falls 
no history of falls 




Extemal in jri ries 
no injuries 
injuries 
b no convergence 
b convergence was not attained at the bivariate level with the variable history of falls 
Table 6.32: Unadjusted Risk Ratios (95% Confidence Intervals) for Time-To-Second-Fa11 
for Measures of Frailty, Falls Intervention Group, 1995-1996. 













High Blood Pressure 
no high blood pressure 
high blood pressure 
Circzilato y Problerns 
no circulatory problems 
circula tory problems 
Head Condition 





ii no convergence 
J convergence was not attained at the bivariate level with the variable asthrna. 
Table 6.33: Unadjusted Risk Ratios (95% Confidence Intervals) for Time-To-Second-Fa11 
for Measures of Frailty, Falls Intervention Study. 1995-1996. 








no goi ter/ thyroid 
goi ter /thyroid 
Eye Problems 









two or more times 





P convergence was not attained at the bivariate level for the variables goiter/thyroid 
problems and nocturia. 
Table 6.34: Unadjusted Risk Ratios (95% Confidence Intervals) for Time-To-Second-Fa11 
for Exposure to Risk Variables, Falls Intervention Program, 19951996. 
Variables Total Sample 
Activity Compared to Ofhers 
1 more > no I 
convergence 
J convergence was not attained at the bivariate level for the variable activity level 
compared to others 
Table 6.35: Unadjusted Risk Ratios (95' Confidence Intervals) for Time-To-Second-Fall 
for BalanceiStability Measures and Measures of Strength, Falls Intervention 
Program, 1995-1996. 
Variables Total Sample 
Tinetti's Measrrre of Balance 0.79 (0.66, 0.94) +*+ 
Tiined Up G. Go 1.09 (1.02, 1.15) *** 
ABC 0.95 (0.91, 0.99) *** 
Hand Dynnrnotneter 0.99 (0.85, 1.12) 
Table 6.36: Survival Analysis Model for Time-To-Second-Fall for Intervention 
Participants, Falls Intervention Study, 1995-1996 (Final Model 1). 
Independen t Parameter Stand. Relative 95% Confidence 
Measu res Estimate Error Risk Intervals 




Table 6.37: Survival Analysis Model for Time-To-Second-Fa11 for Intervention 
Participants, Falls Intervention Study, 1995-1996 (Final Model 2). 
Independent Parame ter Stand. Relative 95% Confidence 
Measures Estimate Error Risk Intervals 
Extemal Injuries 
no injuries 0.00 1 .O0 
injuries 2.04** 0.9 7.72 
Table 6.38: Survival Analysis Model for Time-To-Second-FaIl for Intervention 
Participants, Falls Intervention Study, 19951996 (Final Model 3). 
Independen t Parameter Stand. Relative 95% Confidence 
Measures Estimate Error Risk Intervals 
. 
Heart Condition 
no heart condition 0.00 1 .O0 
heart condition 1.59 + 0.90 4.88 0.84, 28.62 
Extemal Injuries 
no injuries 0.00 1 .O0 
injuries 2.58 *** 0.93 13.25 2-13, 81.68 
ABC -0.06 *** 0.02 0.94 0.91, 0.98 




A = experimental group 
B = control gmup 
Falltime 
(Note: SDF=Survival Distribution Function) 
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Table 6.39: T-Test Results for Change Score for Tinetti's Measure of Balance (Time 2 - 
Time 1) by Group, ~alls~lntervention Study, 1995-1996 
Intervention Mean T-Tes t 
Groups (Standard Devia tion) Results 
Con tro 1 1.60 (3.25) 
2.52 *** 
Experirnental 3.66 (2.73) 
Table 6.42: T-Test ResuIts for Change Score for Tinetti's Measure of Balance (Tirne 3 - 
Time 1) by Group, Falls Intervention Study, 1995-1996 
intervention Mean T-Tes t 
Groups (Standard Deviation) Results 
Control 0.87 (4.36) 
2.82 *** 
Experirnen ta1 3.86 (3.18) 

Tabte 6.41: T-Test Results for Change Score for Timed Up & Go Test (Tirne 2 - Tirne 1) 
by Group, Falls Intervention Study, 1995-1996 
Intervention Mean T-Tes t 
Croups (Standard Deviation) Resul ts 
Control -039 (5.33) 
-0.4 *++ 
Expetimen ta  l -1.47 (4.04) 
Table 6.42: T-Test Results for Change Score for Timed Up & Go Test (Time 3 - Time 1) 
by Group, Falls Intervention Study, 1995-1996 
Intervention Mean T-Test 
Groups (Standard Deviation) Results 
Control -0.39 (3.98) 
-1.17 
Experr'rnrntal -1.99 (5.46) 

Table 6.43: T-Test Resutts for Change Score for ABC Measure of Balance Confidence 
(Time 2 - Time 1) by Group, Falls Intervention Study, 1995-1996 
ln terven tion Mean T-Tes t 
Croups (Standard Devia tion) Results 
Table 6.44: T-Test Results for Change Score for ABC Measure of Balance 
Confidence(Time 3 - Time 1) by Group, Falls Intervention Study, 1995-1996 
Intervention Mean T-Tes t 
Groups (Standard Devia tion) Resul ts 
Con trot -12.59 (21.80) 
3.48 *** 
Experirnentul 5.25 (13.15) 
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Table 6.45: Final Multiple Linear Regression Mode1 for Tinetti Balance Scores at Time 1, 
Falls Intervention Study 1995-1996. 













F-Value degrees of freedom Prob>F 
11 .29 6 0.0001 
Table 6.46: Final Multiple Linear Regression Model for Tinetti Balance Scores at Time 2, 
Falls Intervention Study 1995-1996. 
Variables 
- - -  
Parameter Standard Error p-Value 
Estima te 1 








F-Value degrees of freedom Prob>F 
74.31 3 0.0001 
Table 6.47: Final Multiple Linear Regression Model for Tinetti Balance Scores at Time 3, 
Falls Intervention Study 199511996. 
Parameter Standard Error p-Value 
Estimate 





F-Value degrees of freedom Prob>F 
144.16 2 0.0001 
Table 6.48: Final Multiple Linear Regression Mode1 for Timed Up & Go Scores at Time 
1, Falls Intervention Study 1995-1996. 





high school/some post-sec 
diploma /university 
Gnstrointestind Medicn tion 
non-use 
use 
Psycho tropic Use 
non-use 
use 
- - - 
F-Value degrees of freedom Prob>F 
7.56 6 0.0001 
Table 6.49: Final Multiple Linear Regression Model for Timed Up & Go Scores at Time 
2, Falls Intervention Study 1995-1996. 





( Trouble Going to Sleep 2.62 
F-Value degrees of freedom Prob>F 
56.29 3 0.0001 
Table 6.50: Final Multiple Linear Regression Model for Timed Up & Go Scores at Time 
3, Falls Intervention Study 19951996, 
Variables Parameter Standard Error p-Value 
Estimate 




F-Value degrees of heedom Prob>F 
157.99 2 0.0001 
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Table 6.51: Final Multiple Linear Regression Mode1 for ABC (Balance Confidence) 
Scores at Time 1, Falls Intervention Study 1995-1996. 
Mariables 
- -- - . .  
Parameter Standard Error p-Value 
Estima te 




divorced /separa ted -62.25 
single -25.64 
Afcohol Constrrnption 
non-drin ker 0.00 
less than 1 /week 11.33 
daily or weekly 10.42 
Gastrointestinnl Medicntion 
non-use 0.00 





R-Square F-Value degrees of freedorn Prob>F 
0.53 5.75 10 0.0001 
Table 6.52: Final Multiple Linear Regression Model for ABC (Balance Confidence) 
Scores at Time 2, Falls Intemention Study 1995-1996. 
Va ria b les Parame ter Standard Error p-Value 
Estima te 




Family Support 2.00 (3.84 
Fnll Status in Sttidy 
fell 1 .O0 
did not fa11 -6.75 3.31 
F-Value degrees of freedom Prob>F 
43.45 4 0.0001 
Table 6.53: Final Multiple Linear Regression Model for ABC (Balance Confidence) 
Scores at Time 3, Falls ~ntewention Study 1995-1996. 
Variables Parameter Standard Error p-Value 
Estima te 
Age -0.50 0.19 0.01 
ABC ut  Time 2 0.84 0.09 0.0001 
Croup 
experimental 0.00 
control -11.26 3.38 0.002 
- 
F-Value degrees of freedom Prob>F 
55.51 3 0.0001 
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6.3: Summary Discussion for the Intervention Study, 1995-1996 
M i l e  interpreting the findings from the intervention study, the following caveats 
must be taken into account. This intervention was a pilot study to test the effectiveness of 
balance control and education in the prevention of falls. Although prevention should be 
approached through a multidisciplinary focus (see, for example, Tinetti et al., 1994), limited 
resources and financial constraints of the author did not permit this type of focus. The 
approach utilized attempted to test the feasibility of two strategies that have been under- 
developed in the area of falls prevention to date. For example, specifically using balance 
control exercises in the prevention of falls is not that comrnon within the literature. Most of 
the exercise intervention programs used for faIl prevention have consisted of other types of 
exercises, and have not had a cornplete focus on balance control. Further, the use of a 
balance control program within the water has not been tested as of yet, and offers a 
prornising new approach for fa11 prevention, particularly since the chance of inmmng an 
injury (e.g., fall) within the water is unlikely. Additionally, the space (e.g., room size, pool 
size) available for the classes at the retirement homes was limited and could not 
accommodate large groups of individuats for participation. The classes were therefore 
restricted in size and number, which in effect resulted in rather small sample sizes, 
specifically for the group that participated within the rehabilitation pool. Hence, separate 
analysis of the two experimental groups (e.g., pool group, gymnasium group) and the control 
group was not possible because of the small numbers within the pool. However, despite 
these limitations the findings from this pilot study have the potential t~ contribute to the 
prevention of falls for seniors, particularly the significant importance of the use of balance 
control exercises in improving balance and decreasing falls. 
6.3.2: lnterprrfaliotz of the Rrstrfts 
Three models were obtained for time-to-first-fa11 and for time-to-second-fa11 (multiple 
falls) for the participants within the study, since the balance measures (e-g., Tinetti's measure 
of balance, Up & Go, ABC) were significantly correlated with rach other. It is important to 
note that the nsk factors for the models with the same outcomes are generally the same. 
Conversely, the risk factors for time-to first-fa11 (Tables 6.23-6.25) compared to time-to- 
second-fa11 (Tables 6.36-6.38) are different, with the exception of the measure of balance or 
balance confidence, which remains significant in al1 six models. 
Gender was significant within the models for tirne-to-first-fall; however, unlike the 
findings from the SA1 (Chapter 3) and NPHS (Chapter 4), males were more likely to 
experience a faIl as compared to females (Tables 6.23-6.25). The finding that males were 
more Iikely to experience a faIl may be called into question since there were only seven men 
within the study, four of which experienced one fall; however, three of these men that 
experienced a fa11 used an assistive device for mobility purposes (2 used walkers and 1 used 
a cane). It is thus possible that their mobility limitations, rather than gender per se, and their 
greater frailty increased their risk. Given that most of the literature has found females to be 
more susceptible to falls (see, for example, Campbell et al., 1981; Prudham & Evans, 1981; 
Wild et al., 1981), the findings from this study would have to be replicated. 
For the survival analysis models for time-to-first-fall, family support increased seniors' 
risk of falling (Table 6.23-6.25). These findings reflect those in the analysis of the SAI 
(Chapter 3) and NPHS (Chapter 4); however, the question specifically parallels the question 
from the SA1 regarding support of family and friends. It is possible that having more 
support of family/friends could potentially be a surrogate measure of frailty (Chapter 4), but 
it is unlikely the case in this study. The precise relationship between increased family/friend 
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support and risk of falling needs to be examined in further detail, in order to determine the 
exact mechanism involved with increased support increasing faIl risk. It is possible that 
individuals that have more support, have more opportunity to expose themseives to a variety 
of different situations (e.g., are able to leave the retirement homes), which rnay be unfamiliar 
to them, and thus places them at an increased risk. Nine of the falls that did occur during 
the study period occurred outside of the retirement homes. However, until further work has 
been completed, no firm conclusions regarding this matter will be provided. 
A past history of falls was also significantly related to time-to first-fa11 (Tables 6.23- 
6.25). In the community-based literature, several studies have found previous falls to be 
significantly related to risk of future falls (see, for example, Prudham & Evans, 1981; Teno et 
al., 1990). Nevitt et al. (1989) and Nickens (1985) have suggested that a history of falls 
(particularly multiple falls) may be indicative of an intrinsic problem responsible for the fa11 
risk (e.~., chronic disease; physiological disability). Nevitt et al. (1989) report that certain 
chronic diseases may actually increase risk of falling (e.g., arthritis and parkinson's disease), 
and be the result of the pain, impaired joint motion, or reduced muscle strength around the 
affected joints (e-g., arthritis) or problems with postural control (e-g., parkinson's disease). 
hcreased hours of sleep was associated with an increased risk of falling for time-to- 
second-fa11 (Table 6.36 & 6.37). The analysis of the SA1 (chapter 3) found that obtaining 
adequate rest appeared to have a protective effect against the risk of experiencing an injury. 
It was suggested that inadequate rest may not be a direct risk factor for failing, but may be 
indicative of overall health status and disease states for individuals that are at risk of falling. 
In the findings from the intervention study, higher levels of rest were associated with higher 
fa11 N k .  The same analogy from the SA1 can be applied to the present results. Elderly 
persons that slept for longer periods of time were frailer, and needed more rest than the 
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healthier elderly. It is also possible that individuals that were frailer and needed assistance 
going to bed from the retirement home staff were put down for the night at earlier times, 
and thus resulted in the increased hours of sleep. 
Experiencing an injury that occurred outside of the home within the past year was 
also significantly related to an increased risk of falling (Tables 6.36-6.38); however, the large 
confidence intervals for this measure suggest the use of caution when interpreting the results. 
It is important to note that the occurrence of external injuries also included falls. In fact, al1 
of the extemal injuries that occurred were falls that occurred outside of their location of 
residence. Thus, the unfarniliarity of the surroundings or encounter with environmental 
hazards may have played a role in their risk for falling (see, for example, Wild et al., 1981). 
Further, the suggestions proposed by Nevitt et al. (1991) concerning fa11 risk and some 
intrinsic problem related to past falls (e.g., chronic disease), may also be responsible for the 
falls (or external injuries) that occurred. 
Individuals that reported a heart condition were significantly more likely to be at risk 
for tirne-to-second-fall, but only for the mode1 with ABC scores (Table 6.38). Once again, the 
large confidence intervals surrounding the relative risk should be interpreted with caution. 
This finding has been substantiated within the literature ( s e ,  for example, Lipsitz, 1991; 
Prudham & Evans, 1981), although Lipsitz (1991) notes that little research has been 
conducted in this area. Lipsitz (1991) contends that although cardiovascular risk factors often 
are exhibited in the form of syncope (result of transient hypotension, inadequate oxygen 
delivery to brain), cerebral hypoperfusion may also present resulting symptoms of postural 
instability, near syncope, diuiness, and resultant falls. Further, many physiologica1 changes 
associated with aging (e-g., decreased cerebral blood flow, impaired extracelluar volume 
regulations, decreased baroreflex sensitivity) can impair blood pressure homeostasis, resulting 
in a predisposition for falling. in addition, several cardiovascular diseases (e.g., valvular 
heart disease, cardiac arrhythrnias, hypotensive syndromes) can lead to falling or fainting for 
the elderly. Lipsitz (1991) asserts that the combination of the multiple pathological or 
physiological changes associated with age c m  predispose the elderly for fa11 risk or syncopa1 
episode, particularly during ordinary activities of daily Iiving. 
Balance and balance confidence scores were significantly related to falls for al1 the 
models for time-to-first-fa11 (Table 6.23-6.25) and time-to-second-fa11 (Tables 6.36-38). Odds 
ratios below 1.00 for Tinetti's tool of balance assessrnent (Tables 6.23 & 6.36) and the ABC 
(balance confidence) (Tables 6.25 & 6.38) revealed protective effects of better balance and 
balance confidence. Conversely, for the timed Up-&-Go test, where higher scores are 
indicative of poorer balance, odds ratios of greater than 1.00 were shown. Support for these 
findings is evident within the literature. For example, using a sample of 1103 comrnunity- 
dwelling seniors, risk factors assotiated with experiencing a senous faIl injury included 
cognitive impairments, two or more chronic conditions, impaired balance and gait, and a low 
body mass index score (Tinetti et al., 1995A). Specifically, the odds ratio of impaired balance 
and gait was 1.8 (%Oh C.I.=1.3-2.7). Further, Robbins et al. (1989) identified hip weakness, 
poor balance, and number of medications prescribed, as significant predictors of falling 
through the use of logistic regression analysis. In addition to these findings, other support 
for the relationship between impaired balance and risk of falling has been substantiated 
within the literature (see, for example. Craven & Bruno, 1986; Overstall et al., 1977; Wild et 
al., 1981A). According to the Kellogg International Work Group (1987) balance is not a 
unitary function, but rather a system which utilizes a number of functions, whicfi 
subsequently utilize several anatornical structures (e.g., visual, vestibular, proprioceptive 
systern). Kane et al. (1989) report that changes in postural control and gait play a substantial 
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role in falling, particularly because of the age-related factors that contribute to instability (see 
Table 1.3 in Chapter 1). Additionally, Sattin (1992) contends that gait and balance 
abnormalities that contribute to falling may also be the result of medication use or the 
presence of disease, in addition to the age-related changes. Hence, it is not surprising that 
seniors are at risk of falling, given these age-related changes in balance, and the increase in 
use of medications and in disease affliction with advancing age. 
With respect to the effects of the intervention, it would appear that the balance control 
classes were beneficial to the participants in the experimental group. Although the seniors in 
the control group may have had lower levels of batance and balance confidence at baseline 
(not significantly different for ABC and Up-&-Go tests), the experimental group improved 
their baiance confidence and balance scores. Conversely, the control group maintained or 
decreased their balance confidence and Up-&-Go scores, indicative of no improvement in 
either measure. The scores for the measure of balance by Tinetti, did however, increase at 
Time 2 and then was maintained at Time 3. In addition the control group experienced 
significantly more falls than the experimental group, and experienced two deaths, two hip 
fractures (and subsequent hospitalizations), and three disabling illnesses that did not enable 
these individuals to be tested at Times 2 and 3. At this point it cannot be concluded whether 
the intervention did have an affect on the fa11 rates and hip fractures of the control group, 
since it is possible that other factors may be responsible for the differences between the two 
groups (e-g., medication use, illness). 
The significant improvements in the balance measures yield important results towards 
the prevention effort. Past research utilizing exercise/and or balance prograrns have 
generally failed to elicit improvernents in balance in the etderly (see, for example, MacRae et 
al., 1994; McMurdo & Johnstone, 1995; Reinsch et al., 1992). with the exception of the FICSïT' 
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interventions (see, for example, Tinetti et al., 1994; Province et al., 1995). Use of exercises 
(described in Appendix 5) may be a usehl tool in the future development of exercise classes, 
specifically exercises designed to improve balance control, in the prevention of falls for the 
elderly. Unfortunately, it was not possible to test the differences between the programs in 
the gyrnnasium and in the pool, because of the small numbers within the pool. 
The use of the falls education segment as a tool in the prevention of falls was not 
adequately assessed by this pilot study. It was hoped that a "real" control group, meaning a 
group with neither the falls education or exercises classes, could have been used within this 
study. However, retirement home recruitment was a difficult task, and not enough facilities 
were willing to participate, in order to test the control condition. Further, the limited budget 
for this project may not have been able to support the addition of other retirement homes. 
Thus, the applicability of this tool to the prevention of falls will be assessed in future 
preve~ tion programs for falls. 
The results for the linear regression models generate interesting findings. For each of 
the models at Time 1, various measures of heatth status (e.g., medication use, medical 
conditions), age, group and activity level, were predictive of balance and/or balance 
confidence (Table. 6.45,6.48, 6.51). There was no measure of any balance assessment for Time 
1. Conversely, for the models at Times 2 and 3, only the balance/balance confidence measure 
at Times 1 or 2, and one or two other risk factors (e-g., group, fa11 status, medication use, 
trouble going to sleep, age, family support) (Table 6.46, 6.47, 6.49, 6.50, 6.52, 6.53) were 
predictive of balance/balance confidence at Times 2 and 3, respectively. Thus, it would 
appear that not only does balance affect future balance levels (see, linear regression results), 
but also plays a significant role in the risk of falling ( s e ,  survival analysis results). Overstall 
et al. (1977) contend that balance is the first of the four human capabilities (namely, balance, 
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fiexibility, strength, endurance) to display a performance decrement, which may then result 
in deficits in the other three measures, primarily because of disuse of these systems (Kellogg 
International Work Group, 1987). This being the case, decrements in balance control could 
invoke a spiralling decline in other body systems that render the elderly at risk of falling. 
6.3.2: lrr~ylicntiorzs For F~itrire Rtisenrcl: 
Future research should focus on several issues regarding the risk factors and 
prevention aspects of this pilot study. One of the first issues relates to replication of the 
present pilot study, improving for several of the issues below (e-g., sample size, longer 
intervention, longer fotlow-up), and the assessrnent of the education program in the 
prevention of falls. For example, conducting studies with longer follow-up periods wodd 
enable the study of the association between seasonal change and risk of falling. With respect 
to the exercise program, lengthening the time period for the exercise classes may result in 
more substantial improvements in balance and balance confidence, which may affect the faIl 
rate between the groups. Increasing the sample size would allow for a more detailed analysis 
of the different interventions, and provide more confidence with the existing findings. Also, 
the pool based intervention was feasible in terms of implementation, and thus warrants more 
detailed study. Use of the tool for fall collection (diary method) was successful and should 
be tested further in future studies. Lastly, testing areas other than balance control and 
education (e.g., nutition, medical interventions, strengthening exercises) may be more 
beneficial in reducing falls attributable to different causes. 
CHAPTER 7: SUMMARY DISCUSSION 
The occurrence of falls appears to affect approximately one third of individuals over 
the age of sixty-five, and accounts for substantial morbidity, mortality, and disability among 
seniors. Further, despite the low percentage of falls resulting in fractures, the absolute 
nurnber of seniors that endure fractures taxes the health care system considerably (Kellogg 
International Work Group, 1987). Additionally, falls that do not result in serious injury, 
hospitalization, or death have the potential to affect seniors' socially and psychologically (e-g., 
loss of confidence, restriction of mobility, fear of falling) (see, for example, Kane et al., 1989; 
Tideiksaar, 1989). Thus, the provision of accurate information about the nsk factors and 
preventive strategies for falls among the elderly formed the rationale behind the present 
analyses. The purpose of this final section is twofold: (1) to consolidate the information 
obtained from the analyses of the four data sets, namely, the Survey on Ageing and 
Independence, the National Population Health Survey, the Program Needs S u ~ e y  at Freeport 
Hospital, and the intervention program for falls, and (2) to provide recornmendations for 
future research and policy implications for falls. 
7.1: Consolidation of Information 
Table 7.1 was constructed to provide a synopsis of the fa11 nsk factors identified 
within this research. This table provides a surnmary of the variables found to be significant 
within one or more of the final models. Although several of the risk factors recurrently 
appear in the final models, it is important to remember that not al1 of the potential risk 
factors were available in each of the data sets, thereby limiting comparisow across the 
models. For example, medication information was not included in the Survey on Ageing and 
Independence. and information pertaining to home maintenance was not a part of the 
National Population Heath Sunrey. Thus, shaded areas in the table indicate variables that 
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were not included within the survey. Further, Lilley et al. (1995) note that findings of studies 
from institutional settings are likely to differ from cornrnunity settings, since residents of 
institutions are typically older, frailer, more likely to be taking medications and using 
assistive devices, and are subject to stricter building and fire hazard regulations. 
It is also important to remember that the majority of these analyses were completed 
on cross-sectional data, and thus may have obscured the directionality or causal pathways of 
the results obtained. For example, it is possible that greater social support does not increase 
risk of (or cause) falling, but rather the likelihood of falling affects the level of support one 
receives. In order to confirm the temporal order of pathways that exist behveen the predictor 
variables and falls, longitudinal data are required. 
Despite these issues, the use of multiple sources afforded several strengths to the 
present study. For example, similar conclusions derived from different sources or with 
dissimilar populations, yields greater confidence in the findings. Within these analyses, 
several variables were recurrently identified as risk factors for falls in the different data 
sources (e.g., the fernale gender, irregular rest and sleep patterns, use of medications, 
support, diagnosis, balance/mobility problems). Further, the use of nationally representative 
data sets enables the findings to be extrapolated to a larger population because of the 
reduction of selection bias inherent in the survey design. Additionally, these analyses have 
provided detailed information about the risk factors for one-time and multiple fallers (Le., 
time-to-first-fa11 and time-to-second-fall) through the use of survival analyses, although the 
results generally revealed similar results for the different types of fa11 statuses. The 
examination of effect modification revealed the existence of interaction terms (e.g., age by 
gender, age by activity limitation, gender by home maintenance), but only within the models 
based on the Survey on Ageing and Independence data. These findings reveal the varying 
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leveis of risk with interacting variables, and support the continued exarnination of these 
interactions in future research work pertaining to falls. Several issues have also been 
generated from the compilation of the findings from these models, which deserve further 
attention. Namely, the roles of age, gender, and balance/mobility in relation to fa11 risk will 
be addressed in greater detail. 
7.1.1: 1s Falling Part of Normal Aging? 
The Kellogg International Work Group (1987) suggest that the notion of some older 
people, their families, and healthcare professionals that falling is a consequence of old age 
m u t  be refuted. Falling is not a part of the normal aging process, but can be attributed to 
the interactions between underlying disease, medication use and environmental hazards (see, 
for example, Nelson & Amin, 1990; Tideiksaar, 1989). Further support for this contention lies 
in the fact that people of al1 ages experience falls.. and not just the elderly (Hombrook et al., 
1991), and that not al1 elderly people experience falls. Thus, if falling were synonymous with 
aging, then al1 aging individuals would experience higher probability of falls with increasing 
frequency over time. However, only two of the final models in the present analyses 
contained the age variable. Nelson and Amin (1991) believe that falling is a symptom of 
some underlying problem, and that it is not a diagnosis eligible for inclusion in the Medical 
Diagnostic Indices or the International Classification of Diseases. Tideiksaar (1989) contends 
that as aging occurs the causative factors that rest in falls differ for the interaction of intrinsic 
factors (e.g., multiple "normal" physiological aging changes, disease, medication use) and 
exhinsic factors (e.g., environmental hazards). For example, the young-old (75 years of age 
and younger) are most likely to fa11 because of normal aging changes (e.g., postural balance), 
and their interaction with the environment (e-g., throw mgs), while the old-old (75 years of 
age and older) generally fa11 because of an underlying health problem (e.g., cardiac disease) 
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and use of medications. Thus, it would appear that falling is not a part of the aging process, 
but rather that chronological age rnay be a surrogate measure of certain conditions (e-g., 
disease, medication use) that accompany advanced age. 
7.1.2: W h y  Are Females More Likely to Fall? 
Being female was associated with an increased risk of falling independent of a 
number of confounding factors in the models for the two national data sets (the S u ~ e y  on 
Ageing and Independence and the National Population Health Survey) and in the majority of 
the falls Iiterature (see, for example, Kellogg International Work Group, 1987). Rationale has 
already been provided as to the findings of males being at risk within the intervention study. 
Several considerations could potentially account for the increased frequency of fall incidence 
among the female gender, after controlling for other factors. Females rnay be more willing 
to report the occurrence of a fa11 episode, and variability in reporting rnay therefore account 
for the gender bias. However, this is not supported by recent findings from a prospective 
study of incidence rates for fall-related hospitalizations among benzodiazepine users and 
non-users (Maxwell et al., in press; Neutel et al., 1996). These results revealed that females 
using sedatives and tranquilizers were more likely to be hospitalized as a result of falls as 
compared to males, providing evidence against the hypothesis that females rnay actually 
report more falls than males. Differential mortality rnay also account for these findings 
between males and females. Specifically, frai1 or unhealthy males rnay have been "selected 
out" (died), thus leaving a greater proportion of healthy males within the population, that 
were not susceptible to experiencing a €ail (see Hirdes & Forbes (1993) for an additional 
discussion on differen tial mortality). 
An alternative possibility for the gender differences is that the use of imprecise 
measures, and the exclusion of some other factor(s) lead to incomplete coverage of al1 
mechanisms linking gender and falls. For instance, do women have certain medical 
conditions or use particular medications that make them more susceptible to falling? and 
have al1 diseases and/or medications been measured? or are the numbers too srnall to be 
statistically significant within the analyses, An example of a medical condition that rnay 
contribute to the gender differences is osteoporosis which occurs more frequently among 
women than men (Myers et al., 1991; Sattin, 2992). Osteoporosis, which is characterized by 
abnormal rarefaction of bone, occurs most frequently in postrnenopausal wornen (Glanze et 
al., 1990). primarily because of the differences in bone density between the genders (Birge et 
al., 1994; Tinetti et al., 1995A), which may in part be attributed to the lower levels of estrogen 
that accompanies menopause (Grisso & Attie, 1989; Riggs & Melton, 1992). This is one type 
of condition associated with being female, that may increase the probability of fall-related 
fractures. Although the development of bone densitometry can be used as a potential 
screening tool to identify persons at high risk of hip fracture (Sattin, 19921, the only practical 
means of prevention is the screening of those at risk, primarily normal women at or about 
the time of menopause and then provide subsequent treatment (Nordin et al., 1994). It is 
thus possible, that women that experienced hip fractures or falls in studies were not aware of 
the presence of osteoporosis, and that the female gender became the surrogate of this 
measure. Future work should concentrate on determining whether there are specific medical 
conditions and medications associated with women that increase their risk of falls and 
hactures. Should evidence arise to support this contention, it may justify the completion of 
separate analyses for risk factors and prevention programs for falls for males and females, or 
should be controlled for through the use of interaction terms within any analyses undertaken. 
7.1.3: Importance of Balance and Mobility In Relation to the Fa11 Event 
A measure of balance control (e.g., mobility, transfemng ability, balance confidence) 
was one of the cornmon factors within al1 of the final models, with the exclusion of the 
Survey on Ageing and Independence, which failed to include balance in the survey. The 
results generally revealed that an impairment in balance control was one of the main 
predictors of falling. The importance of balance control in the prevention of falls was further 
strengthened by: (1) the linear regression findings that future balance is best estimated by 
balance in the past (see Chapter 6), and (2) the intervention results which showed that the 
experimental group not only improved their balance and balance confidence, but also 
experienced significantly less multiple falls, fractures, and hospitalizations than the control 
group. 
Satariano et al. (1996) report that despite the importance and growing recognition of 
the relevance of imbalance as a public health issue for seniors, few imbalance studies have 
been conducted, and Little is known about the etiology of imbalance. According to Berg 
(1989), balance or postural control involves the interaction of sensory information from three 
sources: (1) the vestibular (provides input about head position in relation to gravity, and 
motion through linear and angular acceleration of the head), (2) somatosensory (provides 
information about the movement of body segments with respect to each other), and (3) visual 
systerns (information concerning the body's position with reference to the environment). 
Under normal conditions the postural control system keeps the body's centre of gravity over 
the body's base of support (Berg, 1989). However, alterations in the ability to balance may 
alter the proper fwictioning of the balance control system to prevent falls upon displacement. 
This system can be impaired by diseases (vestibular disorders, arthritis, cerebrovascular 
accidents) and/or age-related changes (e.g., losses in visual acuity, losses in depth 
perception) that affect any of the structures involved in balance control, by medications that 
deaease efficient functions of the structures of balance control (e-g., reduction of mental 
alertness and speed of transmission in the central nervous system), and by environmental 
factors (e.g., environmental hazards) {Kellogg International Work Group, 19871. Vandervoort 
et al. (1992) suggest that it is doubtfd that one of systems that slow with age is solely 
accountable for the increased number of falls in the elderly, since other systems would 
compensate for these deficient functions. It is hirther suggested that as al1 systems become 
compromised it may be more difficult to correct an unstable body position, resulting in a 
failure of the postural control system and a fa11 ( Patla et al., 1992; Vandervoort et al., 1990). 
Further, Satariano et al. (1996) suggest a number of questions that should be 
addressed with respect to the relationship between imbalance and other health conditions: 
(1) "is imbalance only part of the sequelae of specific diagnosed 
conditions, such as a stroke or diabetes, or does imbalance also 
occur independently of those conditions", (2) "if irnbalance does 
occur independently of specific chronic conditions", does this 
suggest "that there are different types or forms of imbalance 
with different, as yet unknown, etiologies?", and (3) given that 
there is little information concerning the independent effects of 
cognitive impairment, musculoskeletal problems, health 
behaviours, use of medications, and amount of physical activity, 
how are these factors related to the development of imbalance?. 
in an attempt to address some of these concerns, Satariano et al. (1996) conducted a study to 
identify the demographic, behavioral, and health factors associated with the presence of 
imbalance with individuals over the age of 55. They found that imbalance was greater 
among females, those of advanced age (85 years of age and older), and individuals with low 
levels of education. Further, specific chronic conditions (e.g., hypertension, stroke, cataracts) 
were significantly associated with imbalance. Additionally, after adjusting for al1 of these 
conditions, imbalance was related to reduced lower-body strength, short-term memory, hip 
pain, vision problems, current cigarette smoking, and refraining from the use of alcohol. 
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These results suggest that there may be various fonns of imbalance, and as a result the 
effectiveness of existing interventions (e.g., exercise interventions, balance control 
interventions) may Vary depending upon the type of imbalance in question. Thus, Satariano 
et al., (1996) suggested that, in order for the improvement of balance to occur, future work 
should examine the etiology of different forms of imbalance (e-g., early verçus late onset 
imbalance; irnbalance that is the result of chronic conditions) in the development of future 
interventions. Whether or not the type of imbalance effects the incidence or type of falling 
among seniors remains to be seen, but should be considered within future research. 
7.1.4: Prevention of Falls Among the Elderly 
The prevention component of this dissertation showed that a balance control exercise 
program has the potential to increase balance confidence and balance, and aid in the 
prevention of falls with community-based elderly. The effectiveness of the education 
program is in need of further evaluation, before conclusions can be drawn about its utility in 
the prevention of falls (e-g., medication use, reduction of environmental hazards). This 
dissertation does not suggest that the balance control element be used as the sole strategy for 
reduction of falls, given that there are a number of potentially modifiable risk factors for 
falling that were not addressed by this intervention (e-g., behavioral recornmendations for 
postural hypotension, training in transfer skills), primarily because of lack of resources (e.g., 
involvement of physicians and physical therapists). However, the results from the 
intervention study do warrant the M e r  examination of balance control programs within a 
gymnasium or pool setting, in conjunction with a multifactorial risk abatement intervention 
(Tinetti et al., 1994) as described previously. 
Future directions for intervention programs for fails must approach prevention from a 
multidisciplinary perspective, as suggested by the evidence on the various nsk factors for 
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falls from different domains. Examining these risk factors in detail (Table 7.1), showed the 
reoccurance of several variables, namely, the female gender, irregular rest/sleep patterns, use 
of medica tions, diagnosis, and balance/ mobili ty. Based on this evidence, i t would seem 
necessary to indude these elements within future prevention programs. For example, since 
women appear to be at greatest risk of falling and experiencing hip fractures, targetting 
fernales, particularly those of advanced age, for intervention must be a pnority within future 
research; however, targetting this group speafically does not negate the need for prevention 
among other groups of individuals. in addition, targetting individuals that would benefit 
from such an intervention should also be considered. This type of intervention may then not 
be appropriate for the frailest elderly, if they are not able to partake in the program. 
The recurrent risk factors from Table 7.1 also suggest that medication use, diagnosis 
and rest/sleep to be important elements in falling for seniors. Thus, these elements should 
be included in an intervention, within an education program format (e-g., benefits of 
rest/sleep, medical conditions that may increase risk, proper use of medication) or possibly 
as part of a geriatic assessrnent by a physician or nurse (e.g., medication review, controlling 
some of side effects of certain diagnoses that may increase fa11 risk). Also, improving balance 
control, through the use of a similar balance control program as describeci within this 
dissertation, appears to be one of the most important elements necessary within an 
intervention. However, it is important that al1 factors be incorporated into a multifactorial 
program (se, for example, Tinetti's (1994) multifactorial risk abatement intervention) in order 
to substantially reduce risk of falling. Further, to effectively study prevention, longitudinal 
studies must be conducted to determine the causal pathways between the variables in 
question. in addition, further examination of other areas (e-g., the effects of dietary 
supplements, such as vitamin D and calcium, in the prevention of fractures, particularly 
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among females that are more likely to develop osteoporosis) is warranted (LiIley et al., 1995). 
7.2: Future Research and Policy Implications 
With the population aging, the need to prevent falls will become more important for 
the quality of life of the elderly and for the control of health care costs of the nation. 
Weindruch et al. (1991) contend that physical frailty, defined as severe impairments in 
strength, mobility, balance, and endurance, combined with undesirable behavioral, 
environmental, and social conditions increase the risk of injuries, such as falling. Previously, 
elderl y persons wi th physical impediments were trea ted pallia tively, rather than wi th 
preventive or rehabilitative strategies (Weindruch et al., 1991); however, frailty and age- 
related changes that contribute to falling do not represent conditions that are inevitable and 
irreversible, and they are amenable to intervention. In order to maintain or improve the 
quality of life of seniors and to manage the health care costs attributable to falls, further work 
is essential. 
There are several limitations in the falls research that contribute to the lack of 
knowledge concerning the risk factors and prevention strategies for falls. However, through 
the use of multiple data sources, as utilized within this analyses, and through the 
collaboration of researchers studying falls, the potential to overcome these limitations seems 
probable. The greatest limitation facïng falls research is the lack of a standard, universal 
definition and classification system for falls; however, with reports such as the publication by 
leading faIl researchers that comprise the Kellogg International Work Group (1987), the 
acceptance of a universal definition for falls appears conceivable. Lach et al. (1991) contend 
that the multiplicity of risk factors for falls may obscure the different risk factors for different 
types of falls, and their relative contribution of risk may also differ. Thus, guidelines must be 
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developed to outline the different fa11 types in order for ease of cornparison between research 
groups. This process would best be accomplished through a fomm of falls researchers, with 
similar commitments towards the prevention of falls. Sattin (1992) advocates the need for 
researchers to provide better translation and dissemination of their findings to health care 
providers. The establishment of the FISCIT trails within the United States authenticates the 
possibility of such an endeavour. 
Although retrospective ( se ,  for example, Blake et al., 1988; Prudham & Evans, 1981) 
and cross-sectional (see, for example, Wickham et a1.,1989) designs may limit the conclusions 
drawn from studies, they made invaluable contributions to the development of more recent 
longitudinal studies and surveys (e-g., National Population Health Survey). Additionally, 
studies that do not approach the fail event from a multidisciplinary perspective (see for 
example, Braudy-Harris, 1989; Sobel & McCart, 1983) may overlook significant risk factors for 
falling or interpret inappropriately confounding explanations for some factors associated with 
falling. 
In order for the prevention of falls to occur, the myth held by some health 
professionals, elderly and their family members about falls being a normal consequence of 
aging must be dispelled. The Kellogg International Work Group (1987) contends that many 
physicians overlook the need to question seniors about fa11 episodes. If information about the 
potentially modifiable risk factors for faUing is made available to health professionals and the 
elderly, the dissemination of this information may aid in prevention. However, for falls that 
are attributed to diseases or health conditions, a thorough geriatric assessrnent may be 
warranted, and initiated by the physician. Tideiksaar and Kay (1986) suggest that the 
following be completed: (1) detailed fa11 history (e.g., where and when falls occurred, use of 
assistive devices at time of fall, presence of symptorns at time of fall, activity engaged in at 
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time of fall, inclusion of medical conditions and medications), (2) physical exarnination to 
rule out al1 inhinsic causes of falling (e-g., emphasis on examination of the cardiovascular 
systern, musculoskeletal system, and neurological system), (3) gait and balance assessment, 
(4) laboratory investigation that is based on information obtained from the history and 
ph ysicai assessmen t (e.g., electrocardiogram). 
Through the use of multiple data sources several noteworthy issues conceming risk 
factors and prevention strategies were identified. For example, within these analyses certain 
risk factors (e-g., female gender, irregular rest/sleep patterns, use of medications, support, 
diagnosis, balance and mobility) were recurrently identified, thus indicating areas in which to 
focus future research. In addition, the multivariate analyses of the risk factors for one-time 
and multiple lallers within the institutional and cornrnunity-based settings provided detailed 
information about risk of falling depending on one's fa11 s tatu.  Since the results generally 
revealed sirnilar risk factors for one-time and multiple fallers, it is possible that intervention 
strategies may not have to differ between the fa11 groups; however, replication of these 
results and verification of this hypothesis is necessary. Additionail y,the continued 
examination of the varying levels of risk associated with interacting variables is warranted, 
given the results from the Survey on Ageing and Independence. Also, the results from this 
dissertation suggest the need for inclusion of factors from a number of realms (e-g., physical, 
medical, social, psychological) in future studies examining the risk factors and prevention 
strategies for falls. Falling is generally not the result of one particular risk factor, as indicated 
by this thesis, and thus should not be studied in this fashion. Lastly, given that the balance 
intervention program appeared to signficantly improve balance and balance confidence in the 
expenmental group, it would seem necessary to continue to examine this intervention, but as 
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Appendix 1: Survey on Ageing and Independence (Chapter 3) 
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I 2 .z =3rt-1lme b Sc := -: 3t! : 5 Wcrktnç tor 3aSl gr jrafit a s  .manaçinç a nome 
2 
worked in oast 12 months 
Full-time workers 1 
; 2 f a m ç  ;are cf a tarniiy memoer or =tase tnena 
: à 35 Whicn of tne foiiowng are malor activities in your ' 
! Iile ai mis  time? ;,Mar= a l  :na ~ C D I V I  l 
( 5 5 2otnç voi~nteer w o r r  
-
f 2 Tamng care of a famiiy memoer 
or close f r ima7  
I 
A .:C Have y o ~  pernianentiy stoppes working !uil-lime 
for pay or profi l? 1 
. -  1 ':Jorkinç !or ;ay cr prolil 1 I 
1 
, 
1 A a: Do you consider yourseif to D e  retireC7 
! -' &3 Managing a nome cr ~ e i n ~  a nomemaior 
! i I 
i *J Somevin;: et ja b I 
4 A :2 at uhat age a0 you C Z O C C ~  10 r~:~re? 
A ;: nt wnrt age do you expeec te recire? 
-- 
, , , A S ~  b 22 : SEtT:C:; C (cage *: i 
: i i , CO ro sëciiûn c :pp? 7 :  1 I I 
4 @ Taklng eare of a famiiy member ! a  2 ~ o u i a  you sav YOW rewement r a s  roiunrary. ; 
or cmse frlends j tnat ir you reUred wnrn you waniea i 0 7  
I f 
5 O Ooing voiunteer work? 
8 0 Sometning el se^ 
A . 4  of tne activities jure mentioned. what bas1 
aescrlbes tne main rnmg you currendy a07 
(Mark one anryj- 
I 
l O Managing a nome or aeicig a nomemaker I 
S topped warktng 
a.46 Wklck O# in. ioilawIc\g are malor activities in gour 
lile at tRis lime? (Marr art mal 3Oalvr 
5 c Managing a home or bdng  a homemake~? 
6 a Taking car. 01 a family mernber 
or close frrena? 
O Oolng voiunteer work? I 
Imemewer: . i l  on@ one ac3uify marum. go 10 A 28 I 
for rrt lrernmc Oid you .. 
T e s  
6 3 There are many preparaclans inat ocagie make i 
a. cnange your work pattern? 
(For examph. work part-lime 
or  work more hourtJ . . . . . ,2 
d. jatker reclrement information? 
(For exampie. talk wttn a 
consurrani. ruend r course) J; ,z 
The nert  Iew questions are abaut 
yaur nausenola ilnanuat orepara. 
tionr tac rariremenr Old you ... 
e. canvibute to an ARS?? . . ~9 ~2 
t. build ug your uvtngs? . . . 1 1  
g. mare orner invesments? 
(meruaes aymg propeR~esJ ' 3  S 
In pregaration for 
rrriremcnl did you ... 
n. gay-off or avala aeots? ' 5  
t. mare major ~ u i c h a s e s ~  . . l7 G 
8 6 Thr re  are many reasons why peoo le  retk  
Whlcn al the loiIoring rrere r e a r o n l  why yt 
redred? 
a- Vour hoaiîh . . . . . . . . . . . .  
b. To prouMo car* IO 
a famlly membu . . . . . . . .  
e- Had idequate retlrement 
InCome (ruch rr pensrons 
and 1nvesZmen1s~ . . . . . . .  
d. Mandatory retirement 
poiicles . . . . . . . . . . . . . .  
e. Company early 
rmrlrement pian . . . . . . . . . .  
f. Y0ur job ended and you were 
. . .  unaale to fina oh8r  work 
g. Pt8ssure !rom CO-woriiers 
. . . . . . . . . . . . . . . .  to  retire 
h. Wanled to stop worirlng . . . .  
a Somecimes people's reasons for retirement arc 
influ8nced by Chair sgousetpartner. Which of t m  
tollowing reasons influenced your retirement? 
b. Your ipousclpanner's 
retirernerit income tsuch as 
pensions ana ~nrestments) . 3 rS) r) 
c. The tlrning of your spouscl 
panne?', reilremeni . . . . . . .  0 6 0 
d. Pressure ftom your spausc/ 
panner to retire . . . . . . . . . .  'O  '0 
; 2 3 Atter you retlred. did you ever go  bacs to work at  
i any joa or empioymcnt? 
9.~3 What Und  of buslnors. industry 01 swdee was 
mis? G v e  hdJ desvipiron: cg-. r M W l  govrmmenc. 
cannrng indu*, hrwsny remces-l 
3.14 What klnd of worf were you aolng? {E.).. 
Ger&. Iacruy worker. hresyr rccnmc~rn.) 
Osce 1 
... 1 3.10 War tnis (Marr one omy) 
J 0 for the rame employer? 
4 O ter r dltferent wnployer? 
s 9 for yourself or your own business? 
actlvitles or dutles? (€.p.. Uing Cocumenrs. cying 
vegeraoles. &est examiner.) 
3-16 ln lnls lob. did you worf mrinly 
i 
... 
0 In your own Duslness. hm or professlonal 
practlce? b Gu ru Secnun E (page 9) 
2 0 for omerr for wages, saiary or commf~r ion? 
your Incorno and invertmenu will be aaequatm to 
efUOI0 you 10 rwlre? i 
a. 'four neaiu? 
8. Your n e w  ro 
provida a r a  ro 
r famlly membar? . . 
:.2 niera are many preeararionr mat peaoie maire 
for reuiemrnr Have you dane or are you aoing 
any of rhe foiiowing ., 
Y@¶ 
a. cnangea your work patterns7 
(for rxarn@e. i r 0 t k . d  pan-urne 
or w o r k w  more nours) . . 31 O d. Mandata y retirement 
poileres? . . . . . . . 
e. Com~any marly 
ieutement plan? . . . . 
f. Your 100 rndlng and 
you bemg unaaia CO 
Ilnd ofnw work? . . . . c deveiooea ocner Ieisure 
actlvtcies and homies 7 
d. garhered rellremeni 
Informarion? [For examn~e. 
talkee wrtl, a consunant or 
1n8lWed a course) . . 
p. Pressure fiam 
CO-rorkets :O tertre? 
The nai l  f eu  querrions are 
aoaut your no~senold f~nanciai 
preparatlona lor ?etliernent 
Have you ... 
t 
C.B Interviewer c n u k  irem. tSee A- :) 
e. eontributed to an RRSP? 
f. bJlt  up your savlngs7 
S. 7 Sornetimes jcaoie s t C i J O n S  for retiremeni are - 
inlluenced Dy :mir Soouse.garrnei. Whicn al :ne , 
toilowing will most  l ikely inl luence you r ;  
ln preoararion far 
retfrement. nave you ... 
a. Your $@ouru 
panner's neaith . Do you nave a penslon pian inrougn empioyment I b e ~ i U e ~  Canada.Quioec Pensron Ptanj? 
B. Your cpouser~anner's 
relirement InCome 
men rs pensons 
M d  rnvesun~nts) . . . 
c. Yaur spousd 
g a ~ e r . s  ietirernenc . . 4 00 you teel mat you ri. aeequatety prepanng for 
youf retirement7 
d.  Pressure lrom your 
spousaipariner IO ietlrm 
any or are cunently dolng any or ttie fotiowing ... 
0.1 there are many pteparatlons mat people inakc 
for their future Phase tell me If you have donc 
O. developed other lelsure 
aettvities and h o b b m ?  O3 Cl 
c. gathcred rerltemeni 
informaiion7 (For erampre. 
ta~ked WIUI a consulianr or  
. . . .  anendcd r coursel 0 
The next few questions a r t  about 
your household financial 
preparationr for the future. 
Hove you, 
6. tontr ibuttd Io  an RRSP7 . . 07 5 
e. built up your savingr? Os 0 
I. made other investmenu~ 
Ilncruaes suying propenres) ' y 
0.5 At what age 80 you ervect your rpour&paniier 
10 rt l l re? 
-- - -  
3.5 For your spousefpanner. wklch of the fo l lowin~ 
wert reasons lof  hisher retirement? 
. . . .  a. Your own health? 01 C) 02 0 01 0 
b. Your soousupannerO~ 
............ hral lh? -0 ==O 060 
c The need to provide 
t r i e  to a famiiy member? 07 0 CE 9 09 C) 
d. Havtng rdequate 
retirement incoma? 
(sucn as prns ionr  
and ~nvestments) . . . . .  la 0 I I  0 ' 2  0 
8. Mandatory tetlrement 
. . . . . . . . . . .  POIICICS~ '3 C) 1. 0 '5 0 
In preoaratlon for the future. 
have you ... 
S. paid-off or ovolded debts? ' 3  
- - - - - - 
' ' D o t s  your soourupanner have a prlvate pension 1 " ' pian rnroupn ernoioyment (ber1d.r Canadai 
i Ouebec Pension Pkn)? 
h. made major ~urcnases? . .a n . -  . -' 
- - , 2 2 On the OeatP. of your spovserpartner would you 
. c Do you nave a pension nian tnrougn e~..3loymerit ' receive Deneilts from hislher pens ion p lan  
, (besrdes CanaQa~Ouebcc Pensron Plan;? 1 (erclud;np t a n m a  Oueoec Pension Plan or  Oid 
l : Age Security)? 
j 2 j rntervierer tnecr irem: (See A. r l 13.9 Did your s o o u r u p a n n ~ t  nav t  a Drivate pension 
I 1 Dian tnrougn tmoloyrnent (ser iees Canada! 
1 Oueoec Pensron Plan)? 
I 
3 9 11 marne0 or lmng common-taw b .Ss :a D 4 
a 1 0 yes 
5 0 more wave? 
O as active7 
( t. nove iamiry or 
I Irtends over? 
Now 1 am golnp ta as& you a zew quesrlons about your j 
aeavity outside your homa. 
I I 
i ! = -  . Ounng a ryprcol month. ao you OKCn. somcrme~ IE2 Oo you tonstoer rna amounc or pnystcai acuvrry or rareiy .,you 0.1 io oe ... 
0 roo mucn? 
2 0 too lictie? 
J 0 me rcgnc amoucit? 
I 
c. go out ro movtes? . 2s 9 2s 0 zt 13 :
t 
d. eot out? . . . . . . za', 0 ? a q  
81118r8nca ln helping people avold nealtn 
groolems l ikr nean alseare and hlgri olood e. go oui for a drive? 31 C) 12 0 23 (2 
pressure as rney çet older? Ooes It maire ... 
1. go for a rratkf . . . . . 3. 0 3s C 26 ;= ! 
3 O a Blq ditference? 
f p. go to clubs. churcn ar 
! a communtty centre? 11 $2 :a cl :g ! a 
l j O ainuense? ! a. attend rponlng evenu? . .Cj r .-. e 
2 9 same ditference? 
1 O iltue or no diffcrence? 
1 
1 a. anend concens. piays or amer I 
i OeRotrning arcs evenu? 
1 0  
1 1 e. go ro museums or 1 
L 1 to art p ~ l l ~ r l ~ ~ 7  . 5C i J! 
1 
1 -  - 
!= .a  ln me ntrt year, do you iniend ro ae more 
rnystcally active, as acav*. or lesr act:va Inan i 5 3 1" ÇentMI. CO you teel safe ana secure E your 
housnapartmeni? 1 yeu are now? i 
:.5 Ouring a ryplcal monin. ao you onen. sornetimts l -  er raray ... Ott- Sornaiirn~s i l u e l y  
l a. watcn W? . . . . . . . . al 0 az O 03 0 1 
1 
7
During a typicai monm. da you I c-11 Ooes mit cmcetn iimit your act lvi t le~ Quiside i your home ... orten. SomeUmer or rwriy ... I I 1 b. llrten ro radio. records; 1 i O a greit deai? 
1 5 .3 Oon I know 
f r How would YOU describe your srare of healln? 
wou ie  yau Say, In gentfat. your heal in r l  ... 
I 
f .  oraying or medltatlng7 
1 F 2 Comoared to e+er  people your age, uou1U you 
1 S a y  your he i l th  ir ... 9. c n m q n g  m e  amount you i smoiie. ortnk or ear? . . . . l a s  ?aG l Z a I  1 * .etter? 1 
i : 3 aoour me rame? 1 n. 6oing inyrntng eise to cape? iSot~~+),l; . . . . . . . . . . . . . . . . '5 3 16 0 
i l 
"es N, 
a. genlng help i rom 
I c$ Zan : e n o r  = 7 1 want to ask you some questions about the 
t 
I types ot rnings you a0 on a dailu basrs ro scay neiitny. Do you ... i I 
f r i t nd t  or ietativet? 
A 13 exctiient? o1 5 :, 0 
= 3 u o w  one feas at any ?articuIar cime is affecrec 
D Y  l i ie er2etlences. in !ne 3asr :weive montns 1 
nave you .. 
a. cnangea o r  torr a joo? 
criangeo resrcence? 
nad a Derson move tnto 
or ieave your nome' 
xta a aeatn 31 a 
:!ose 'nenC7 
1 a. eat a Ealanced diet? . . 
3on i ( a. get enough rest and sieep? . 
1 6 2  i e. avord smoking? . . . 
I 
- -- - - - - - - 
f F.2 A r t  yOu a t  al1 limitad in  the i i n d  or amount 01 
: z  3 1 ~CIIVI~Y you c i n  Ua because o f  a long-tcrrn 1 
1 illness. onysical eonaitron 3r kedltn problem7 By 
! long term 1 mean 3 condilion tnat lastee or 1s 
- 5  .g ; expectea to tasr more man 6 montns. i i 
i = 3 Are your activities limited ... I 
F T I  naw WCII da you teai you are coping UUS F :S 00 you nave any or tne ~ o ~ ~ o w i n q  Rearrncire 3 4 1  
l imiiation~ Would you say ... features a! homo ... 
i 5 0 nor v e y  weil? / O. extra nanarads tnrougnouc yaur nome? . x r r  I d 
C. a streel-levCI entrarice 
(no stepsl? -- . . - ;6 .= i 4 
! a. closed-sauiionea tV9 (A sysrem 
F 72 For eacn o i  [ne foiiawing aciivitiea teil me if you tar nearrng-vrtpairw utevizran 
can do tt yourself. if you neea assistance. or if 1 vrerers rnereh, a stmptitied I 
you are toraily unable IO do IL versron a l  !he urakgue rs prtnred 
on screen v a  s~ecrai  decoder) 3: 3 38 ' 
Sn1 N M S  UruO. 
c some orner rnodificarfons 
a. Walklng about 3 cily to your nome? rSuec+j: . :9 ..J - 
blocks ~ i i n o u !  resrtng a' 0 33 @ 4 ' 
l b. Walking uo or down I W C  2 5 0  V O  a lliqni of stairs 1 i 
= :6 Wouid you describe your lire as ,. 
' vefy sl~essful' 
1 3 C) no< at ait scresrfui? r GO ro i ta i e. Using the io~let . . 1 3 0  1.0 1 3 0  
1 i ! 7 What is the m a  reazon for mis stress? t 
1s it related 10 ... (Marx one mvl O - ---  -- [F  :3 ~ecause 9t .jour condition. do ~ O U  have a n ~  a 
A S employment? 
' O family 9 
j 0 healtrl? 
tnt totiowinq'neaitn-cm ieatures? 
ves No 
a. aathroom rnoQilicaiions? 16Cb -.'O 
0. extra handrails !hroughout 
your nome? . . . . . . a ' 9 9  - 3 finances? 
3 13 sometning else? I S n e c ~ l -  
f ;a Here is a lis; mat jescnbes some o t  tne ways  , 
pecple Ieel at different cimes. Ourtng !ne past 'ew . 
W-. how Olten have you re~ t  ... 
0n.n Samefinios We-w 
g. an eievacor or lift device' 2s .Z, 29 û 
h. nanaicao parking? 
1. sanie otker rnodilicaiions 
to yaur home? (SOCCI+)- . 12 0 23 @ 
Cuiing tne pas[ f r w  weeks. 
now atten nave you feic ... 
a. very roneiy sr remate 
irom orner peopie? W ~ S  II a 
Ouring tne pas1 f tw weehs. 
how Olten have yau fr i t  ... 
c. ~anicularly excited Or 
inieresiea ln sometntngv 9' 0 
d. deorrssed or very 
unnappy? . . '0 C) 
- 
: Ir Do you have any of ihe foiiowing ecee!ronic 
devices? 
a. Vaice Prtnt? (Natronai Broadcast 
Readin~ Services - darly reauings 
a l  newspaperr and mag~ziner 
via a aroaecast sysrem. tnrr 1s. 
raaio or crole Uesignea for 
wrsually-imprired individurfsj . 1 O 2 
9. proud because sornrone 
complimented yau on 
something you nad aone? tg 13 
k. so resitess you couldn't 
rit long in a cnairv . . . 22 O 
1. upsei because someone 
critlcized y0u7 . . . . 0 
2-12 
[sECTlON O. Social S ~ p p o r t  I 
1 G : Ourtng the pas1 twelvr montns. 
regulariy prowlaed any ot th. torlowing rypes of 
assistante ro orner). etmer living witn you y O u /  or 
outsiae your nome? Have you prcviaed heio / 
. . . . . . .  O. yardwork? 
a. grocery snopphg? 
e. transportaiion? . . .  
g. rnanaging money? . . 
n. personal eare tsuch as 
Dalhrnq. dressrng)? . . 
r .  enotionai support? 
1. voiunteer service tnrougn 
a grouo or organrzarion? 
regulariy reeeivrd any of ine ioilowing types ot 
assistance !rom omers cither livrng with you or 
Have yau rtceivea,  
k e l D  with .-. 
a. nousework? . . .  
G. yarawork? . . . .  
. . .  c meai pteparaoon? 
d. grocey shopping? . . 
e. transpanaiion? . . 
f. ClaDysrtting? 
g. managinq money? . . . .  
h. Oersonal care (SUC.? as 
bacnrnç. arersrng)7 . . 
i. ernational suopon? . . 
... ! G 5 Who neioea you? War II 
. . t: w?io =la ycv netp? Was IL ... 
n. a voiunteer group 
or organization? 
1 
i. someone eise? 'specib) 
a. a aaugnter~ O: 2 
c. o granacnild? 30 c, 
f .  anotner !arn~ly mernaet9 
( A n  rn-law or Drolner srsz~r) ' r r. 
d 
g. a Inend or nagnbour? l 3  O 
h. a volunteer gioup 
or organitation? . . " 0 
i. someone el se^ .(specir,): t t  3 . . .  
I 
CR 
G. 16 Thinking aoour the idend yau  Ica! etosesi !o. . 
9' O Nana dors m u  penon ilve ... 
r o u l d  1Ike yoo to ihlnk new about yOur farnliy and ! 
fore Menas. 8 y  lamlly, I mean seouse or prnner. i O ln the same housenaid as yaurseit? nilacen and o ihr r  r i l a i l v e r  
i.10 00 yau have any family mernoers you teel close 
to7 Thai I. famiiy memaerr you teel u rase 
wlth. can ra1k CO aoout privata rnaiters. or ean c l i l  
on for ne107 1 
I 
.: 7 Thinking aBouc the famity mernaer you  teel G.!7 Ir rnis closesr triend male or fernale? 
C!OSCSt (0. does this person IIve ... 
(Mar* ;ne onw) 
i 
2 Q witnin your naignoaurnooa? 
J 0 w~tnin trie same clty or cown7 
3 in anorner ctiy or town? 
I 
i G.18 Are you satisflcd or dfssacirfied witn me kina ana: ffequtncy ot canract you Rave wiin IrtenOS- 
I lneludlng persona1 contact. pncnt Cal!$ and 
I , Iewrs? 
12 Is mis ciosest iamiiy mernocr mare or lemaie? f 
-13 Ate yau satistieQ or aissausfird am in8 iina and 1s mat very or somaw~at' 
trequency ot cantact you have wiiR tarntiy 
mernoers. lnelualnQ persona1 contact phone calIr 1 0 'Jery 
ana leners? 
997 Dan7 tnow 
' -3 Gent ,  ; o m Y B  
I r :2 If you w a e  reiling mir prooeny " o r .  for naw 1 mucn œould you etgec: to seil it7 
1 3 0 Oiner b Go ro u.8 t 
1 ~neaest !nousana - I 
, 2 IS tnis ~ i t n  a motqage or is your r n o r t ~ a g t  paid ! r f  çreirer tnan 995. enrer 396) i 
. - 
i-41 Wiiti morigaçe ! 
1 99s leiusea 
2 :J > a d  aii comoieieiy b Sc :O w 6 i 
i 
i 
J a hi! inow b SJ :O - 5  ~ a v e  you movea in tnr part  5 years. :na- 1s. / 
- lh 12 since Sepiem~er lgaa? I - 5 wna is tne amount ren~aininç on your m a r t g a g e ~  f 
i 
- : ln aadi:iOn Co your Oresen1 nome J O  you 
t o w n  other p r o o e r i y '  (For 
I 
erarnale. vacation nome.  rent.1 p r o p e r r y .  i 
msrness prcoerty or any otncr rear estate) I 
your nomw. 
DO you awn 
or US. a ., 
S. Compuier? 
0 Yes 
2' a NO . . 
23 0 Oon'c inow 
i am 90inQ 10 you some ques~igns a m u t  ! 
i sarery :n ana around your noma 
i 
3 Na b Coro*25 
i 
1 n la thinking aoour me most reccnt ac=:aent. -na! 
inluries OIO you have? IMatir ad ! n a  d c ~ r y ,  , I 
4 !9 'Uhere CIa the accident napptn? I 
Dtd any euuioment or PrOQUCt ContriDute ro tne 1 -  25 
ac=tacrit? I 
i 
3 Yes  1 I 
! 
I 
No b Goro n22 1 
! 
1 
3 4 0  In [ne 3aSl twelva montna. were you inlurea in an ! 
ac~ lcent  away front vour nome ( e r c t u ~ i n ç  j 
I Y I O ~ O O I I C  aectaenrs)? We are taoking for an ! 









, - :P What ttme aI cay Qrd !ne accicen: n a o ~ e n ?  ... ; 
i - 2: What tme of a y  di6 tne accraent naopen' ... 
- - - . Durrng me niçi>t 
1 
: - 1 3  DIC you get treatmenr !rom a fieairn care  ' 
i ~ r o f e S ~ ~ o n a l .  sucn as a aoeior. or aia you !reai 
i tne injury yourreifl i l 
1 
i ' ;? Sunmer? I 
l 
J 2 00 you or rny mem0.r 0, your 3oulenoia ,case1 J-3 Wltntn 2ast fw@lvr montnr. dld you take a ?rio 
or own a car or uucit? awiy (rom nome rnlcn Iastea 1 rreers of mare. exciuai<ig any Ouriciesr WDS? 
3 0 aoes not use :n~s vencie D io io AS 
J.3 Do you use this rentcia rnasity as a drtvar or 
passecrger? 
4 Hou often do you drive? .. 
4 O More than 3 limes a week? 
2 C) No b Sa IO SECÏION K !nerf sage, 
0 Yes 
5 O t ta 3 times a week? i 
i 
ô 1 t o  3 timer a month? i 
' 2 Lçss man ance a moritn? i 




i 5 is DuBile transoortation. for example. bus. fa080 
~ r a n s ~ t  or suoway. watiaole in your rreai 
1.7 Wirritn tne @art twelve montns. have yau wanrea 
10 us8 tool publ lc trrnsoortadon Duc Oeen 
una01e IO QO.SO? 
' 0 Yos 
" 0  NO 
SECTION K. Demcgraohlc Characteristics 3-18 
i d  : were you ~ o r n  in Canada? 1 K 5 Canadlans corne trom many etnntc or EUItUriI 
Dackgrounas (sucn as Frrnur. German. lto/ianr. 
From m c n  etnnic or cuiturai Dackgrouna dia 
JO nar orcoej 
li your prrents eescene? iircceor mrrrirole resnorses. 
I 
; R 2 In ahat country were you born- I 
j 6 i What Ianguages do ~ O U  speak well enouçn ro ; 
I conauct a conversaiion? , ! 
I  
' 2 12 Eiiq115n 
' J  03 =*eil<:n I 1 
I 
1 
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Appendix 2: Sections from the National Population Health Sumey (Chapter 4) 
Househoid Rccord Variables 
(To be collectai at initiai contact h m  knowledgeable pason) 
DE.MOJNT The next few questions wüI provide imponant basic infurmarion on the p p l e  in your household. 
DEMO-Q? Are mere any prsons away h m  this household ancndhg school. visiting. ~ a v e h g  or in hospird 
who usuaiiy Live here? r 
- 
- Yes (go to DEMO-QI) 
- No 
Does myone else Live this dweiiing such as relatives. roorners, boarders or employees? 
3EMO-Q4 m a t  is .. 's date of binh? 
DD/MM/YY (Age is calculated and confirrned with mpondent) 
Enter or ask ... 's sex. 
M a t  is ... current marital sutus? 
(Nore: yoge < 15. marital sratus is auromnrical~ = single) 
- Now rnamed 
- Cornmon-law 
- Living with ri parmer 
- Single (never rnarried) 
- Widowed - Sepanted - Divorced 
DEMO-Q7 Emer ... 's f'ily Id code. 
Legal household check. 
Rejecr hausehoid ar rhis point @screening crireria are nor mer. 
Seiection criteria applied. 




















m D - Q  1 Now a few questions about your dwetling. 1s ttiis dwefling owned by a rnem ber of this household 
(even if bein g paid for)? 
-D-Q3 How many bedriooms yt ihere in this dwelling? 
(If no separate. enclosed bedroorn enter "ûû".) 
- number of bednioms (2 digits) 
=DA4 1s there a pet in this householdl 
- Yes 
- No (Go toHHLD-Q6! 
HHLD-QSa Does rhis pet or do any of these pers Live mainly indoors? 
m D - Q 6  Record type of dwelling (by interviewer obsemtion) 
Single derached house 
Semidetached or double (side-by-side) 
Garden house. town-house or row house 
Duplex (ont above the other) 
Low-rise qarment (les than 5 srories) 
High-rise apiutmcnt (5 or more scories) 
institution 
Hotel. mrning or lodging house. logging or construction camp. Hutterite Coiony 
Mobiie home 
Other (Specify ) 
Again. thinking of the most ment the.  w h s  was the type of care chat was nesded? 
(Do not re3d Iln- Mark dl U m  app1y.i 
- T m e n t  of a p h y s i d  hdth  probien 
- Trcatment of an emoaonai or mental h d t h  problem 
- A reg* check-up (or for reg* pre-natal m e )  
- Cxeofaninjury - Any other m o n  (Specrfy ) 
IF age < 18 ben go to next secsion. 
Home care services aff kalrh c m  or homrmaker services received 3c home. with the cost being 
entirelv or panMy wvered by govemmenr Examples are: nuning me: help wirh bathins: heip 
m u n d  the home: physiobiexapy; counselling: and meal delivery. Kave/HaS ... received any home 
a r e  services in the pst 12 mcnrhs? 
- Yes 
- No (Go to next section) 
UTIL-QI0 Rhat type of swvices have/hrrs .-. received? 
Restriction of Acthities 
RESTR-CW If agecl2. go to next section- 
RESTR-INT The next few questions deal wirh zmy hda b i t s u o n s  which a&l.-. (r fs )  chidaily activities. In 
these questions. "long-temi mnditions" refer ro condidons that have lasteci or are expccted to h i  
6 months or more. 
RESTR-QI Bsause of a long-temi physicai or mental condition or a healih @lem, arefi .. iimited in the 
kind or amount of activil ~uBie/she can do: 
' a) at home? 
d) in other activiües such as transportarion to or firom work or leisure üme activiaes? 
RESTR-Q2 Do@) ... have any long ttm disabilities or fiandicaps? 
if any yes in RESTR-Q I (a)-(d). ask RESTR-Q3. 
If yes in RESTR42 &, ask ESTR-Q4. 
Otherwise go to RESTR-Q6. 
RESTR-Q3 What is the main condition or hedth problem causing ., to be iimited in yourhisher activities? 
(25 spaces) (Go to RESTR-QS) 
RESTR-Q4 What is the main condition or heaith problem causing , to have a long term dissibility or 
handicap? 
(25 spaces) 
RESTR-QS Which one of the folIowing is the bcst description of the cause of this condition? 
(Read list. Mark one only.) 
Injury - at home 
injury - sports or recreation 
injury - motor vehicle 
Injury - work-relared 
Existed at binh 
W o k  environment 
Diserise or iiiness 
Natural aging process 
Psychologid or physical abuse 
Other (S pecify ) 
RESTR-Qo The ncxr question abut help r#xivtd Rus may not appiy to , . buc we nctd to ask the same 
question of cvayont, Bacause of any condiaon or huith problem. do@) , need the heip of 
mother pcrson in: 
(Read Iist Marie di thy appiy.) 
- Rcparing meais? 
- Shopping for gmuks or othu nectssitics? - Doing m a l  evayday housework? 
- Dokg k v y  M o l d  chores such as washing wak,  yard work. etc.? - Personal cart mcb as washing, drcssing or m g ?  
- Moving abouf.inside the house? - None of the above 
Chronk Conditions 
CHRON-CINT If age< 12 go to next d n ,  
CHRON-INT Now I'd like to ylr about any chronic health conditions ., may have. Again. "long-terrn 
conditions" refer CO conditions thrit have lasted or art expected to last 6 rnonths or more. 
CHRON-QI Do(es) ... have any of the foUowing long-rerm condioons chat have been diagnosed by a health 
profestional: 
(Rad list Mark di ihat appiy.) 
!a) Food allergies? 
(b) Other allergies? 
(ci Asthma?(If YES & CHRON-Q lcc 1) 
(dl m u s  or rhcumaasm? 
(a Back pmbfems acluding arthritis? 
( f) High blood prmure? 
(2) Migraine hcabchef? 
(h) Chronic broncfUtis or emphysem? 
(i) Sin us ir is? 
QI Diabetes? 
( ' 1  Epilepsy? 
(1) Hem diseue? 
(m) Cancer?-(U yts ask O N - Q  1mm) 
(n) Stomach or intcsanai ulcen? 
(0) Effects of m k e ?  
@) Urinary inconthence? 
(a Acne requiring prescription medication? (Asir if qec30) 
For persow aged < 18 years go to (u). 
(f ~lzheimer's dis- or other demench? 
(SI Cataracts? 
(1) Giaucoma? 
(u) Any other long urrm condition? (Specify ) 
(v)  None 
CHRON-Q Imm Whrit type(s) of cancer is this? For example. skin. lung or colon cancer. 
EDUC-Q 1 Excludhg kindag;inui, how many ywrs of elementary and high school havdtas -. succcsfully 
corn pleted? 
(Do not d kt. Mark one only.) 
- NO schooling (Go to ncxt section) - One to f ivcyun - Ten 
- Six - Elevcn - Seven - Twcive - Eight - 'Ihineen - Nine 
I 
(if age c 15 then go m next section) *' 
- Yes 
- No 
Havuhas ... ever anadcd any otha h d  of whml such as universify. comrrtuNty coiiege. business 
school. rade or vocational school, CEGEP or ocher post-seconchy institution? 
- Yes - No (Go to C5) 
What is the highesr levei of education h t  ...haveBias amined? 
@O not r e d  Iist Mark one only.) 
- Some mie. technicai, vowrionai school or business coiiege 
- Some wmmunity coilege. CEGEP or nursing scbooi - Someunivtrsity 
- Diploma or d i c i t e  fiom mde. technid or vocuionai schwi, or business college - Diploma or cenif?cate h m  comrnunity coliege, CEGEP. or nursing schwi) - Bachelois ar undergraduate degree or teacher's coiiege (e.g, B.A.. B.Sc., UB.) 
- Master's (e-g. U A ,  M. Sc.. MEdJ - De- in mtdicinc, dencktry, veterinary medicine or optomeay 0.. DD.S.. D..M3.. 
D-VM.. OB.) 
- Eamed docmme (e.g Ph.D.. D-Sc., DU.) 
- Other (Specify ) 
Ifage >= 65, go CO next section. 
Ards ... currently mendino a school. coiiege or universicy? 
- Yes 
- No (go to next section) 
AreAs ... enrolled as a fuii-the or pan-the student? 
Labour Forre 
iFS-Cl if agecl5 go to next section. 
@o not mi lisr Mark one oniy.) 
Caring for fmiiy 
Working for pay Ur pu fit 
CYing for fa?ily and working for pay or profit 
Going to scbool 
Recove~g hm illncss/on disability 
L o o h g  forwolk 
Retirtd 
O ther (Speafy) 
U S - 1 2  The next section contains questions about jobs or empiayment wbich ... havelhas had during the p s t  12 
months'. Pleye include such anp1oyment as pan-tune jobs. conaact work baby siaing and m y  other paid 
work. 
LFS-C2 If LFS-Q 1 = 2 or 3 -> go to LFS-Q3.n 
LFS-Q2 Have/has you/he/she, woriced for pay or profit at my tirne in the past 12 rnonths? 
- Yes 




II U S - Q  1=7 (retirai) -> go to LFS-CI 8 else go to LFS-Q l7B 
Questions LFS-Q3 to LFS-QI 1 are done as a roster allowing up to 6 jobs to be entered. 
For whom/whom e k  havc/has you/he/she ... worked for pay or profit in die past 12 rnonths? 
(50 chus) 
IFS-Q4.n Did you/he/she ., have Lhat job i y- a p .  thai is. on % 12MOSAGO% without a break in 
emptoyment since titcn? 
- Yes (GotoLFS-Q6.n) 
- No 
LFS-Q5.n When did you/he/she ., start working at this job or business? 
iFSoQ6.n Do/Dws you/he/she ... now have that job? 
Yes (Go CO iFS4S .n)  
No 
incorne 
f Ask fram kiowledgeable pemn only) *' 
NCOMQI 7hinlàng about your tomi househoid iKome. b m  which of Be l o i l o h g  sources did your 
househoid raxive any income in the pas 12 months? 
Wages and sahies 
Income from self+mplo y ment 
Dividends and intenst on bonds. deposits and savings. stûck~ ,  rnutnai funds. etc. 
Unemployment insurance 
Worker's compensation 
Benefits Erom Canada or Queùec Pension Plan 
Retirement ptnsions. superuuiuation and annuities 
Old Age Sccurity and Gumteed Incorne Suppiement 
Child Tax Benefit 
Provincial a municipal socid assismce or wetfve 
Child Supporc 
Alirnon y 
Other Incomc (eg. r e n d  income. scholanhips. ocher govemment income. erc.) 
None (Go to next section) 
If more than one source of income is indicsued sic INCOM-QZ 
Othemise ask INCOhf 4 3 .  
INCOM-Q2 What was the main source of income? 
(Do not r d  list. Mark one oniy.) 
Wages and salaries 
Income fiom seif-empIoyrnent 
Dividends +d interest on bonds. deposio and savings. stock. rnutud fun&. etc. 
Unemployment insurance 
Worker's compensation 
Benefits from Canada or Quebec Pension PIan 
Retirement pensions. :upemnuation and annuities 
Old Age Security and Gumteed Incorne S upplernent 
Chiid Tax Benefit 
Provincial or Municipal Sociai Assistance or W e k  
Child Suppon 
Alimon y 
Other Incomc (eg. r e n d  income. schohnhips. orher govemment incorne. etc.) 
INCOM43 What is your best cstimare of the total income More taxes and deducfions of di household 
mcmbtrs h m  di sources in the pas 12 dnths? Was the tocal household incorne= 
k s  h n  s20.000? - Lcssthan310.000? 
- ttss than SS.oOO? 
15.00 and more? - G.000and more? 
- Lcss than S15.000? 
- 5 1 5 . 0  and more? 
520.000 and mtm? 
- ~sr'ihui540~000? 
- Less than S30.000? - S30.000 and more? - S0.000 and more? 
- k h n  s50.000 
- 550.000 to les  than S60.000? 
- S 6O.OOO tu l e s  than S80.000? 
- S80.000 and more? 
No income 
(go to next section) 
(go to next secfion) 
(go to next secfion) 
(go to next section) 
(go to next section) 
(go to nexr section) 
(go m next section) 
(go to next section) 
(go to next secuon) 
(go to next section) 
Administration 
H05-Pl Was ùùs interview c o n d c d  on the telephone or in person? 
- On celephone 
- in person 
- Both (Specify in cornmenu) 


















Other (S pecify ) 
Noa-proxy htemMew 
(To be conductcd for sciected responduit oniy and ag-12) 
(Pmxy for those unable u, answu due to special circumsrances) 
Who is providùig the infornation for this person's forrn? 
This pan of the m e y  deais with various aspccs of , (VS) health. I11 be asking about such 
thrngs as physical activicy, socid ntarionships. hcaith srrnts and sacss. By heaith. we rneui  not 
onIy the absence of d i s e  or injuy but also physid. mcnîai and social weU-being. i' stan with 
a few questions conceMg ., (rrs) hdth  in generai. 
G-T-Q 1 In general. would you say .., r/s heaith is- 
(Rad tist Mark one only.) 
- ExctlIent? 
- Very good? - Good? 
- Fair? - Poor? 
Check item: if sex = femaie & (age = 15 & age <= 49) ask GEXHiT-Q2 Otherwise go to next secaon. 
Ir is important m know when andyMg health wherher or not the person k preznanr. A r a  ... 
preg nant? 
- Yes - No (Go to next section) 
Are/Is you/she planning to use the services of a ph ysician. rnidwife or both? 
(Do not r d  list. M d  one only .) 
- Physician oniy - Midwife only 
- Both physicim and midwife 
- Neither 
How tail areris ... wiihout shoes on? 
- feet - inches OR - centheues 
How much dofdoes you/he/she weigh? 
- P n d s  OR - kiiograms 
The next few questions axe ribout smoking. 
Das anyone in this househoid smoke ricguiariy inside the house? 
At the phsent time &/does ... smoke cigareacs ddy,  d o n a l l y  or not ar d? 
- Ocusionaily (go to SMOK-QS) - N o t a  dl (go to S;MOK-@a) 
AC whar age did you/he/she begin to smoke c ig~cnes  daily? 
How many cigarettes do/does you/he/she smoke each &y now? 
- Number of cigareaes 
(Go to next section) 
Have/has youBre/she ever smoked cigarettes at di? 
- Yes 
- No (Go to next section) 
Havehas you/he/she evcr smoked cigantus daily? 
- Yes - No (Go to next section) 
At what age did yowhe/she begin to smoke (cigarettes) daily? 
How many cigarettes did youfhelshe usuaüy smoke a c h  day? 
- Number of cigarettes 
At what age did youlhe/she stop srnoking (cigareaes) daily? 
&CO-Q L Dining the paa 12 d, havyhar . haci a &ink of bca. winc. liquor or any othu alcoholic 
bevcragc? 
1 
ALCO-Q2 Durùig the pan 12 rnohhs* how often did younidshe drùiL dcoholic bevcraqes? 
(Do nor rtad kt. Uark one only.) 
- Every &Y 
- 4-6 h e s  a wœk 
2-3 rimes a wuk 
- Oncta week 
- 2-3 cimes a month 
- Once a month 
- Les han once a month 
ALCO-Q3 Haw rnmy Mies in the past 12 montfis havoas yowhdshe had 5 or more drinks on one occasion? 
- Nwnber of cimes 
ALCO-Q4 In the past 12 months. wtiat is the highest nuniber of drinks you had on one occasion? 
- Number of drinlrs 
ALCO-Q5 Thinking back over the pst  week, that is. tkom 95 lWKAGO% to y d y ,  did ... have a dnnk 
of b e r .  wine. liquor or any other aicohoiic beveqe? 
- Yes 
- No (Go to next section) 






- Sanirday? - Sunâay? 
(Go to next section) 
&CO-QSB Did you/he/she evcr have a dnnL? 
- Yes 
- No (Go to next section) 
&CO-Q7 Why did youhdshe redyceor quit M g  altogeha? 




G e b g  olda 
Drinking tou much/drinking problem 
AfTected .rork studies. employment opportuniries 
Interfered with family or home life 
Affocted physical health 
Affa<cd frendships or social mkcionships 
Affected financial position 
Mected ouûook on Me. happiness 
Because of influence of farniiy or friends 
Other (speciijr ) 
Physical Activitiics 
Won-proxy oniy) 
PHYS-n'TTa Now I'd Wte CO ask you about some of your physicai acrivities. To begin wirh. III be d&ng wich 
physicai activiries not relared ro work, rhat is. Ieisure cime activities. 
PWS-Q 1 Have you done any of the foiiowing in the past 3 month?? 
Wîkïng for exercise 
Gardening, yard work 
Swimming 
Bicycling 







Exercise dass/rtero bics 
C~osscowiuy sküng 






Yoga or tY-chi 
Orher (specify) 
Other (specify) 
O t her (specify) 
None 
For a h  response PHYS-Q? to PHYSQ3. 
If "none" go to PHYS-NTb. 
Injuries 
INJ-Nr Now somc questiow about m y  injuries. which axitrrrd in the past 12 mont&, tha~ were serious 
enough to h i t  ... (rf s) normal activities. For example. a broken bone. a bad cut or bum. a sore 
back or sprained ankie. Pr a poisoning. 
0 .  
In the past 12 months. did ., have yiy injuries tha.t were serious enough to lirnit yomrhis/her 
normal activities? 
- y= - No (Go to next section) 
How mmy Urnes wedwas younie/she injured? 
ïhinking about the most serious injuxy, w h  type of injury did you/he/she have? For e m p l ~ .  
a broken bone or bum. 
(Do not m d  k t ,  .Mark one only.) 
Multiple injuries 
Broken or k t u r e d  bones 
Bum or s d d  
Dislocation 
Sprairi or snain 
Cut or scrape 
Bniise or abrasion 
Concussion 
Poisoning by subsmce or liquid 
Internai injury 
Other (specifv 1 
What part of your/his/her body was injured? 
(Do not r a d  list. M y k  one only.) 
Multiple sites 
E y es 
Heaâ (excluding eyes) 
Neck 
Shoulder 
h s  or han& 
EP 
Legs or feei 
Back or spine 
Trunk (excluding b x k  or spine) (iluding chest, internai organs. etc.) 
Whcre did Ihe injury happa? 
(Do not rwi l k  klark one only.) 
Home and sumnuiding aru  
F m  
Place for d o r i  or spon 
(cg. golf course. baskctbatt court, piayground Ciducihg school)) 
Street or highway 
Bui ldin~ used by gcnaai public (e-g. hoW. shopping p h  restaumt. office building. 
schooi) 
Residemiai i y h h o n  (cg. hospiul. Jaü. W.) 
Mine 
Indusuial place or picmise (tg. doclyrd) 
Ocher (specify 
What happened? For ewmptc. was the injuxy the rcsult of a f ' .  m o m  vehicie accidenr a physical 
assault etc.? 
@O not read I i s t  Uuk one only.) 
Motor vehide accident 
Accidentai fdl 
Fire. fiames or rquiting fumes 
~cc iden tdy  smck by an objecr/person 
Ph y s i d  assalrlt 
Suicide aaernpr 
Accidentai injury uused by explosion 
Accidentai injury caused by naninilenvironmental facm (cg. weaher conditions. Poison 
ivy, animai bices. stings) 
Accidenral drowning or submersion 
Accidental suffocation 
Hot or corrosive Liquids. faxls or substances 
Accident causeci by machineiy (tg. farm machuiery, forlditf w o o d w o ~ g  rnzichineryj 
Accident m s e d  by cuaùig and piercing insrnimenu or objects (lawnmower. knife. 
stqlrr) 
Accidental poisoning 
Other (specifi ) 
Was this a work-rehted injury? 
We would liiie to know whx precautions ... are/ii raking, ifany. to pRvent rhis kind of injury f h m  
happening again. What precmrions areCs you/he/she taking? 
(Do not r a d  iisr, k k  ali that ripply.) 
- Gave up the acavity 
- Being more careful 
- Twk safecy d n i n g  
- hcreased supenrision of child 
- Using protective gearfsafety equiprnent (e-g. bike h e h e r  car safety restninr etc.) 
Vision 
A M  .. 11sm11y ab& to s ~ c  well enough m rud ordinary nmsprint wirhout gIasses or c o n u t  
lenses? 
Are/Is yowhdshe ys&ily able m sec weil enough to rwd ordinw ncMpnni wi:h gkaes or 
contact lenses? 
- Yes (Go to HSTAT-Q4) 
- Xo 
- Yes - LVO (GO (O HSTAT-Q6) 
Arefi yowhdshe abie to sec weU enough m toognizc a friend on the o t h a  side of the smer 
wirhour gkses or contrrrt lenses ? 
- Yes (Go to HSTAT-Q6) 
- No 
AreAs yowhdshe UTYC~IIV able to see weil enough to recognle 3 fiend on the ocher side of rhe 




HSTAT-Q6 Arcfis ... wual@ able CO h e u  what is said in a group conversaLion with a leas t h e  other people 
wirhour a hearing aid? 
- Yes (GotoHSTAT-QIO) 
- No 
HSTAT-Q? AreAs youlhefshe utyolfy able to hear whar is said in a _mup conversanon with at lesr three orhrr 
people wirh a heuùig aid? 
- Yes (Go to HSTAT-Q8) 
- No 
HSTAT-Q7s Are/Ts youBie/she able (O h e u  ai dl?  
- Yes 
- No (GO 10 HSTAT-Q I O )  
ASTATQ~ youhdshe muafly able to h c u  what is said in a uinvemarïon with one other person in a 
quiet m m  witbur a htYing aid ? 
- Yes (Ga to HSTAT-QIO) 
- No 
Arc& yowhdshe m d ï y  able to hear wha is said in a anversuion with one orher p c r m  in 3 
quiet m m  wirh a htanng aid? 
Speech 
HSTAT-Q 1 1 
HSTAT-Q 12 
HSTAT-Q 1 3 
AwZF ... uuafZy aMc ÿ, be undunood compZereiy when speakhg with s m g e n  in your o m  
lmguage? 
Are/ Is  you/he/she able to be understood partiaify when s p d n g  with spyieers? 
Ards yowhehhe able to be undemwd complerely when spwlong wirh those who know 
youhimher weU? 
Arefls youhehhe able co be undersrood parriafly when speaking with those who know youBirmher 
weii? 
HSTAT-Q 14 
HSTAT-Q 1 5 
HSTAT-Q 16 
N n is ... umafly able to waik mund the neig hbourhood wilhouf difficulty and ;uiitrouf mechanid 
suppon such as braccs. a m e  or crutches? 
- Yes (Go to HSTATQ2 1) 
- No 
- Yes 
- NO (Go to HSTAT-Q 18) 
DoDoes you/he/she q u k  mechanical support such as braces. a cane or cnitchs to be able to 
w d k  m u n d  the neighbourfiood? 
Drug Use 
DRUG-INT Now I'd U e  to risk a few quesrions about, (r/'s) use of rnedidons. both prescription and over- 
theaunrcr as wt i i  as other hdth praiucts. 
DRW-Q 1 In the pan  month'. did .A take yiy of the following medicaions? 
(Read i is~ Muk ail thrit apply.) 
Pin relievas such as q i r i n  or tylenol (inciudes Ythritis medicine and mti- 
intlYnmwria) 
Tmquilizers such as vaiium 
Diet p& 
A n t i d e p w t s  
Codcine. Duneml or .Morphine 
Allergy medicine such 3s "Sinucab" 
Asthma medaions 
Cough or cdd remedies 
Pcnicfin or orher mtibiotic 
Medicine fœ the h a n  
Medicine far b l d  pressure 
Diurtzics or water p i h  
S taoids 
Insulin 
Pills to conml diabetes 
Sleeping pi& 
S tomach remcdies 
katives 
Hormones for menopuse or aging syrnptorns (check item: sex=female. age >= 30) 
Birth conml piiis (check item: sex=fernale, age >= 12 & age <= 49) 
Any other nrediation (Sprxify J) 
None of the above 
DRUG-CI If ~ i y  h g ( s )  specified in DRUG-Q 1 30 to DRUG-QZ Otherwise go to DRUG-QA 
DRUG-Q2 Now, I am nitrring IO yesterday and th: day befoxe yesterday. Duxing those rwo drrys. how many 
differcrit medidons did you/he/she cake? 
- Number of different medications 
If number4 then go to DRUGQ4 
For each nurnber >O ask DRUG-Q3 ... up to a maximum of 12. 
DRUG-Q3 What is the exact name of the medication chat ... took? (Ask the person to look at the bottie. tube 
or box.) 
DRUG-Q4 The= are many otha h d t h  products such as ointrnents, vitamins. herbs. mine-. teas or protein . - 
Social Support 
(Ma-proxy only) 





Are you a member of any voluntvy orgmizxions or arsocDPons such as school groupc. c h m h  
socid groups. community cenues. cthnic associations or social, civic or tratemd C ~ U O S ?  
- Yes 
- No (GO to SOCSUP-Q2a) 
How ofren did you prticipare in meetings or activiues sponso~d by chese _mups in rhe pan 12 
months? If you belong ro many. jus think of ~ , e  ones in which you are most active. 
(Rad list Mark one oniy .) 
- At least once a wetk 
- At Ieast once a month 
- At 3 of4 times a y e y  
- Atle3sronœaycar - Notatail 
Ocher ihan on sp&d d o n s  (such as wcddings. huierals or baprimis). how ofcen did you auend 
rrligious scrvices orrrligious meetings in the pas  12 monh?  
(Rtad I i s t  Ma& one oniy.) 
-- At least once a weck 
- At least once a month - Atfeast304,mCSayeu 
- At leas o n a  a year - Notataii 
Do you have someone you cm reaily counr on to heIp you out in a aisis siaiaaon? 
Do you have someonc you u n  r d i y  count on lo give you advice when you are m a h g  imponuit 
personai decisions? 
Do you have someone that rnakes you feef Ioved and csued for? 
Appendix 3: Program Needs Survey (Chapter 5) 
THE E?REEPORT HOSPITAL 
PROGUM NEEDS AYALYSIS 
Freeport Population 1994 
Date of inte,rview: 
P a t i  
Nutrition 1 . 2 Seight : m. 
Nutrition 1 3 Weiqht : kg.  (Averaçe) 
Nutrition 1.0 Xcw many f i n e s  has the patienr 5een weiqhed duria5 +:le 
year? thes 
Cornputer Date of B i e h :  / / (Year/Hon=S/Day ) 
n 
Cornputer (1 Date of c r i a i n a l  admission tg reegorz :  / / 
Yeaz/Mmth/Da:r 
Cornputer 1.7 was t h i s  Ferson dischazqed duzinq t h e  pas+ 12 months? 
I - Yes 
Cornputer 1.8 P r e s e n t  Location: 
1) Union Terrace 2 
2 )  Union Terrace 3 
3 )  Union Terrace 4 
4 )  Grand R i v e r  Terrace 2 
5 )  Grand R i v e r  T e r r a c a  3 
6 )  Grand River Terrace 4 
7 )  Pioneer T e r r a c e  2 
8 )  Pioneer Tersace 3 
Computer 1 . 9  Location p r i o r  to oriuinal admission t o  Freeqort: 
1) Kitchener-Waterloo Hosoita1 
2) St.Haryns Hosoita1 
3 )  Nursing Bome/Home for  t h e  iiged: specify 
4 1 Cambridge Mernorial Hospital 
5 )  P r i v a t e  residence 
6 ) Other ( spec i f  y :  
If admitted from another health  tare facility, 
gatienz res iding there? 
373  
hou long vas the 
1) 0-30 days 
2) 31-60 days 
3) 6 i -90  days 
4) 90 days-6 rnanths 
5 )  ove= 6 months-12 months 
6) 12 rnonzha plus 
Religious Denomina* C L O ~ :  ' 
1) Anglican 6 )  Roman Cathoiic 
2) Luthcran 7) Jewish 
3 ) Preebser ian  8 )  Not S~ecFfied 
4) ~ n i t e d  9) Othe=; 
5 )  Mennonite 
1 
What is the patient's f *st lançuage (i.e., what language w e s  
fizst sooken by the patient)? 
1) Englist: 
2 )  Ge-man 
3) French 
4 ) Portuguese 
5 )  Other (specify: 1 
How well does the patient çras? or comgrehend Znglish? 
( i . e .  how well ean t h e  2atient understand or be understcod i n  
English if their fizst language wasn't Znglish). 
I) Ful ly  fluent 
2) P a r t i a l l y  flue2t 
3) Not at all fluent 
4) Not appSFcable (e-g. agnasic, dementia) 




In w h a t  tyoe of zoom does 
1) W a r d  
2 ) Semi-prFvate 
3 )  Private 
If theze is a discreoaxy  
requested and the =-De of 
this disc~epancy? 
the sa t i en t  reside ~ O W ?  
between the tyoe of room 
zoom received, what is the reasoz f o r  
Lack of availability of desired room 
Prioriry given to other considerations (e. g., need for 
specialized envixonment or balance of nuxsing workload) 
Not k 3 o m  
Other (specify:  1 
Nurse 
Nursa 
P l e a s e  i n d i c a t e  the patient's cxzzen= diaqnosis. Check m o r e  chan cne 
categoq for multiple  diaçnoses.  
àlzheimer 's and athez Demencias 
=.irFf is ( i n c h d e s  osteoarz.3ri=is) 
Cancer ( sgeci5f: 
Ccmatose 
CazdiovascuLar D Fsorders ( ? i ~ e r z e n s L o n ,  XyocardiaL 
Infarc t ion ,  Àther~sclerctic tea--- Disease, Conges t ive  Zear- 
Disease) 
Seot icemia 






Functional  Psyckiatric Disarbez (e.g. Schizoohrenia,  
Deptession, Anxiaty) 
A?nas id 
Head In ju ry  
P3eumonia 
HuL=ipie ScLercsFs 
S t a s i s  Ulcer 
Pa=kinson's DLsease 
f nternal Bleeding 
auadripleg ia ,  P=aplegLa, BernisLegFa ( not s t roke  induced ) 
Dehydration 
Stroke (incluCes Carebr=vascxlar Diseases, T r a n s i e n t  
Ischemic Atzack - T.  I . A .  ) 
Xsoirations 
Xie= Major Diaçmses (soecif:~: 
What is the p a t i e n t ' s  current c l a s s i f i c a t i o n ?  (as of June 1 4 / 9 4 )  
1) Cont inu ing  Care 
2) Rehabilitation & âmkulatorf Care 
3 )  P a l l i a t i v e  & Cemolex Care 
4 )  S p e c i a l  Care Program 
For what length of tirne w F l L  t h i s  l e v e l  of care b e  required? 
1) Current level of cate no Longet required 
2 )  Less than  six manth 
3 )  S i x  months t a  one year 
4 )  More tSan one year 
Has the p a t i e n t  received any of the  fo l lowing 
Last 14 days? 
a. Dialys is  
c. Trach Care 
b . S u c t i m i n g  
d .  SV Meda 
special treataents in tke 
g. Tube Feeding 
h. Trans fus ions  
e. Oxygen Therapy f . Venti lator/Respir.  i. Radiation Tx 
j. Chemothetapy k. D i a l y s i s  1. Wound C a r e  
m. Respiratory T x  n. Parenteral feeding 
2 . 5  What chançe Ls expeczed Fa t5e patient's cuzzent candi:ion? 
L )  Rapid izzprovement 
2 )  S l o w  improvement 
3 )  N a  change 
4 )  S l a w  d e t e z l o r a t i o n  
5 )  Rapid deterioratian 
2 . 6  In the event of a seriaus i l l n e s s  or emergency, w h a t  Degzee of A c t i v e  
Intervention has been s p e c i f i e d  f o r  the patient? 
2 )  L e v e l  5 - Transfer to Àcute Case w i t h  ?uLl Intensive C c e  S Cl? 
2 )  Level 11 - P u l l  Treatment A v a i l a b l e  a+ ?reep,c ?lus t=acsfsz :s 
acute care if necessary 
3 )  Level 1 TS -2~11 Treatment A v a i l a b l e  a t  Preeporr for the Puz~cse  
of Preservation of L i f e  (with nc tzansfez ta acu=e cazo) 
4 )  L e v e l  I V  - S u p o o e i v e  C a r e  Only 
2 . 7  f s there a "do not resuscFtateN otder for t h e  ?a+ient? 
2.8 I s  patient Fdentified as ccmpetent? 
1) Y e s  
O )  No 
2 . 9  Is t h e  patiect subjecz t o  selective monitoziag by gha-aacy? ( i . o .  
patient has hegatic or r e n a l  i m ~ a i ~ e n t ,  uses specific 
medicat ions ) 
3. AC-s 
OF DAlLY LmG 
For al1 care questions - take most conse-vative estimate) 
3.1 aate the severizy of the 3atFent's motar impai,lr.ents in t h e  f o l l o w i q  
u e a s  : 
1 )  None 
2 )  M i l d  
3 )  Moderate 
4 )  Severe 
b .  Balance (Wheelchair p a t i e n t s :  b a i z n c e  in theFr seat)  
1) N o n e  
2 )  M i l d  
3 )  M o d e r a t e  
4 )  Severe 
1) N o n e  
2 )  M i l d  
3 )  Hoderate 
4 )  Severe 
3.2 Vhat is t h e  p a t i e n t *  s a a b i l i t y  on level surfaces? 
1) Waiks inc ie~endent  l y  
2 )  Uses "Gon chais 
3 )  Walks w i t h  s t a f f  assistance 
4 j  Walks w i t h  a s s i a t i v e  device (soecif:r device: 
Uses manual wheelcha- 3 Oses p w e r  uhoolchaiz 
7 ) N o t  applicable (non-ambulatorf) 
8 )  U s e s  "Geri" chair 
9) Uses "Broda" chai= 
10 ) Walks with s t a f f  sucerrision 
3 . 3  ff the p a t i e n t  u s e s  a manuai uheelchair, v n a t  is his/hez a b i l i t y  =3 
propel t h e  whee lcha ir?  
1) Praoels nurual wheelchair indeoendently 
2) Uses wuil wheelchaiz but unable :3 propel 
3 . 4  15 patient u s e s  a Buver wheelchaiz, axa there saf e t y  concesns cor.cerzinç 
p a t L e n t 8 s  driving patzerns ( L . e .  bugiag b t o  w d l s  or furaiture h 
tight spaces ) ? 
1) Y e s  ( spec i fy )  1 
2 )  No 
3.5 Bas the OccupationaL Therapy DeparCmer.= completed a seating/mobll i=:~ 
assessrnent  during the p s t  y e X ?  
3.6 How does the  g a t i e n t  tzansfer f rom bec ta chai=? 
1 ) Transf ers self iadegendently 
2 )  Transfers self with staff superv i s i cn  
3 ) A s s i s f  ed by one person 
4) Àssisted b y  tuo or more geogle 
5 )  Assisted by mechanical Lifter 
3 . 7  a Does the p a t i e n t  apoear to exjierience gain on  a reguLar b a s i s ?  
b. Does pain prevent the p a t i e n t  frcm doing things helshe enjoys? 
1) Y e s  
O) No 
C .  Rate the usual severity of t h e  pa:Fentes pain? 
+ + + + + + + + - + -  
+ 
O 1 2 3 4 5 6 7 8 9 
none moderate severe 
W h a t  apgroaches are being  used present ly  to manage the patient's 
pain? (check a l1  t h a t  appiy) 
1 ) Medication 
2) Acgpun-- , ,u=e 
3 )  Bypnosis 
4 )  Relaxation therapy 
5 )  D i s t z a c t i c n  
6 )  Massage 
7 )  Other ( p i e a s e  soecify) 
What is t h e  patient's ability to ckess? 
1 ) Dresses Fndependently 
2) Dresses with an assistive device (soecify: 
3) Dresses w i t h  staff su-ezvision 
4) Dresses with scme assistance frum staff 
5 ) Oressed cmqletely by staff  
What i s  t h e  patient's abi l i ty  to bathe? 
1 ) Bathes Fzdependently 
2 ) 3athes using an assiszive device (specify: 
3 ) 3athes with s t a f  f su~ervision 
4 )  Bathes with some assistance f r o m  s t a f f  
5 )  Sathed cîmpletely by s taf f  
What is t h e  9atient's abFLFty =O eat? 
1) Feeds self and eacs Fadependently (i.e. nurse provides tray and walks  
away 1 
2 ) ?eeds self w F 2  staff s u p e r ~ i s i u n  (i .  e. nurse sets up tray and walks 
away ) 
3) Sats with some a s s i s = a n c e  from s taf f  (i.e. patient receives f a i r  
amount of verbal encouragement and is p a r t i a l l p  fed)  
4 )  Manually Ced Sy staff  
5 )  Txbe fed ( s p e c i f y  tyse and praduct: 




Other ( specif v: 1 
No+ asplicablé (eg. tube fed) 
12 + $3 
What type of t ee th  does t h e  patient actually use? 
1) ûwn t e e t h  
2 )  Dentures 
3 )  30th teeth and dentures 
4) No teeth or dentures 
5) Not applicable (e.9. tube f e d )  
N u r s e  3 . 1 3  
no+ used 
Please rate the  ~ a t i e n t ' s  abi1Fty ts swallow his/het aeals? 
1) Na DiffFealt;: 
2 )  Some DiffFcuit? 
3 ) HoCerate D i f  f icult:: 
4 )  A Great Deal of D i f  flcult:: 
5 )  Completely Unable 
6) Nat Applicable 
f f  yes, was a re53rrai FnLtFated ZZ  SWAT wi th in  tke  Las= LZ ac 
N u t r i t i o n  3.15 What is the textuXe af the p t i e n t ' s  meaLs? (spscif ic  to die+ 
1) Full 
2) Dental soft 
3) H a d i f i e c i  mince< 
4 )  Minced 
5) Hodified pureed 
6) Pureed 
7 )  Fluids 
8 ) Thickened ?Lsk!s ( spec i fy  : 1 
N u + z i t i o n  3 . 1 6  Does the patient have special n u t r i c i o n a l  reçuirements? ? l o a s e  
cizcle al1  that are relevant. 
1) No s ~ e c i a l  nutri:Fonal requizeaents 
2) Yes-diabetlc 
3 )  Yes-ovemeight 
4) Yes-swallowinç difficulties 
5 ) Yes-under~eiçht/scor e a t o r  
6) Yes-tube feeCFng 
7) Nutritional su~plement ( s p e c i f y  : 
- - 
N u t r i t i o n  3 . 1 7  Far the folloving areas, what is the level of n u t r i t i o n a l  risk? 
Diagnos is No X i s k  Potential N u t r i t i o n a i  
Risk R i s k  
4.1 Wha= Fs the pat ient 's  level of boue1 czetizenee? 
l)Curnplete v o l ~ n t ~ y  and elective c o n c o l  (If patient asks, 
is considered voluatary control) 
2 ) OccasionalLy incont inent  (Patient is usuaUy under 
voluntarp cootrol ) 
3)RequLres aids and/ar assistance tu aain:aia contzci (e.g. Patient  
t a k e s  to bathtoom evary 3 hours) 
4)Incontinent despite aids and a s s i s t a x e  (Patient has na control) 
4 . 2  What is  the  p a t i e n t ' s  l e v e l  of c o n z h e n c e ?  
1 ) Camplete volunta,-y and e l  ective conzrol 
2 ) Occasional ly  incontinent 
3 )  Requires aias and/or assistance f o  maintain cantral 
4 )  Incant inenr  despi:e aids and assistance 
5.1 Wha= Fs the 9atient ' s skin c c n d i t i o n ?  
1 )  Nomal 
2 )  Ogen sores 
3 )  Othe= demataloçicaL prablems (e.o., psoriasis,  eczema) 
( specify: 1 
4 )  Open sores and ocher de,?nataloçLcal prcblems 
5 . 2  Wheze a r e  the skLz Sreakdowns Located, if acy? 
1) S u t t o c k s  
2) Seel/ankle 
3) E l b o w  
4) HF? 
5 )  Shoulàez  
6 )  Other (SpecFfy: 1 
5 . 3  1s t h e  patient usFng any pressure relief devices? 
1) Y e s  (specify: 
O )  No 
5 . 4  Does t h e  pa t i enc  have special requirernents for foot care? 
1) Tes (specif:~: 
O j  No 
1 
5 . 5  &e theze any s-ecial oiataents, dressinçs, or rnedications that  aze part  
of t h e  p a t i e n t ' s  regulaz sk in  and foot care program? 








6.1 What is the 2atFent's p t i n a q  methcd of c=mmuni=aticn? 
I )  Versal 
2 )  Written 
2) SFgn Laquage or ~estuze 
4 )  Word/?icture dispLay 
5) Electzanic crmunication aid 
6) Ncne (Questiou fur!Aer: 
6 .2  Can thFs  pat ienc  b e  interviewcd at a l a t e r  date? 
underatand and ne able to appropriateiy answet questiocs?) 
1) Yes 
O) No 
6.3  Eau does the patient v r i t e ?  
I ) X a n d w r i t  Fnç 
2 )  T - ~ e w r ; '  - -er  
3 )  C a m p a t e r  
4 )  Diczates :o ancther perscn  
5 )  Does not w r l = e  
6 . 4  Dces the patient have indeeendent crnt:ol/use of the fallowing? 
b) L i g h t s  
1) Y e s  w i t h  adaptations 
2 )  Y e s ,  no adagtazions 
O) No 
1) Y e s  w i t h  adaotations 
2 )  Y e s ,  no adaptations 
O )  N o  
1) Yea w i t h  adaptations 
2 )  Yes, no adaptations 
0) No 
6 . 5  boes t h e  patient have difficulty expressing h i s / h e r  fee l inçs  and 
thoughts through his/her primary method of c=mmunicarion ( i . e .  saesch, 
w r i t i r r g ,  gestures , c o i i d c a t i o n  display/aad) ? 
1) Yes 
O) No 
6 . 6  Does the patient demonstrate d i f f i c u l t y  in understanding the soeech and 
Language of others (œ.g., cslr the pationt follow dirrctions)? 
1) Yea 
O) Na 
6 . 7  Compared to "normal" he-ing a b i l i t i e s ,  whaz Fs the oa=ien='s level of 
hearing without hearing aids? 
1) No impahent 
2 ) S l i g h t  impairment (heu a h o s +  everything, sonc things mus+ be 
repeated) 
3 ) Moderate impairment ( nrsd face-to-f ace for communication) 
4 ) Severe impai=ent (exttemrly dif  f icult t o  communicats) 
5 ) Deaf ( rarely hear .van loud noises) 
6 . 8  Does t h e  patient understand verSal d i x e c t i o c s  ( n o  gestuzes)and zespcnd 
aoproprFately?(This question deals with the patient's a b i l i t y  to hear). 
Normal conversation a t  six feet w i t h  no visual clues 
Normal conversation at s i x  feet w i t h  visual clues 
Normal conversation a= t k e e  feet w F z n  no visual  =lues 
Normal conversation at three feet with visual clues 
Loud soeech at s i x  feet 
Loud speech at one foot  
None of t h e  above 
Not agplicable (e. g. s e v e r e  deraentia) 
Does the person use hearing a ids?  
If m, does the patient's level of hear ing  i a p r o v e  wizh the use of 
aids?  
Y e s  
No 
Zf no, why no+? 
Not requized 
Uncornfortable 
Does nat  own a hearing aid 
Hearing a id  broken 
Hearing a id  l o s t  
Plat batteries 
Pat ient  refuses to W e a r  hearing aid 
Nurse 6-10 What is the gatient's visual  acuit?? 
1) Rest r ic ted  w i t h c u t  c o r r o c t l v e  'enses (Cces r,ot Wear correc=fve 
lenses) 
2 ) ÀCequate w i t h o u t  c ~ t r e c t f  ve Lenses 
3 )  Mequate with correc=ive lenses 
4 )  Restricted w i t h  corzocti-re lenses 
5 )  Blind with  or withcuz cor=ec=i*te l e n s e s  
Nurse 7.1 a. Does the p a t i e n t  hlve any dff fFcuLZies  w i t h  breathifiç? 
1) Yes 
O) No 
b. If yes: dces the pat i en t  zequize any of the following in order +a 
breathe adeçuately : 
1) Suctian 
2 )  Oxygen 
3 ) Res?irator 
4 ) Tracheo+omy 
Nurse 7 . 2  1s t h e  patient a smeker? 
1) Yes 
O) No 
7ha: is =Se person's ove=all rnec=ai sta=rs? (Do not average the previous 
questions.  Instead, consider the impression of characteristics like mental 
frurctioning, psychosocial a b i l i t i e s ,  f rcadom f r o m  impai,zmcnts, and 
perccptual abil i t ies  in this rating) 
. 9 . 1  If t h e  pa+ien+ exhibits any of the follcwing behaviou=s, circLe =ke caçeçoq 
for  its fzeçuency. 
Lack of i n t e t e s t  in daily 
aczFvitiea 
~ s k s  sape çuestion repeatedly 
Paces/wheels up and down 1 1 2 3 4 s 
1s verbally abusive, curses 1 1 2 3 4 5 
Never 
Refuses ta be helped w i t h  pezsonal I r '  2 3 4 care 
Moves axas or legs i n  a restless or I r  2 3 4 agkated w a y  
- 




Wanders in the has~ital a+ nicht 1 1  2 3 4 
A t  h a s t  
once par 
month 
Makes shysical attacks on a thes s  2 3 4 
( h i t s ,  b i t e s ,  scratches) 
Makes inappropriate sexual advances 1 1 2 3 4 S 
Destrovs ~ r o ~ e r t v  or c loth ina  1 i 2 3 4 
Disrobes or  dresses inappropriately 1 1 2 3 4 S 
- 10. MOOD 
10.1 Please check al1 szatements that vere ==a f o r  zhe sa t i en t  i n  the 
Nursœ week, if agplicable, 
a. Easy  interactions w i t h  others 1 
1 k, Absence of persona1 contact with familv/friends I 
10.2 Please check al1 statements t h a t  we=e trie f o r  the p a t i e n t  during 
Nurse last month, if applicable. 
a. Verbal Expzessions of Distxess (e.g. sadness, sense that nothing  
m a t t e z s ,  hopelessness, worthlessness, unzeaiistic f e=s, vocal 
expressions of anxietv or arief l 
1 e. F a i l u r e  to eat 1 








What Fs the patient ' s nazital sta=xs? 
1) Single 
2 )  X u r F e d  
3 )  Widawed 
4 ) Sacatated/Divorced 
Eow many L i v i n g  ch i ldzen  does the 3atient have? 
Tao naamber of l i v i n g  children i r  bdependent of -rital status. 
That is, married, widowed,  separated, divorced or s i n g l e  ratients 
who have no chiUren are classified as having zero  children. 
Are the parents 
Daes the p a c i e n t  have any other relatives (o ther  than c h i l d z e n )  
Living ia t k e  area? 
Eow fzequent ly  dces tke pat i en t  rocsi-re ;ersonal mail f r c m  f a m i l -  
L) Once a day 
2 )  Once a week 
3 )  Once a month 
3 )  Once a year 
5 )  L e s s  often or  
a) How frequently 
or receive phone 
1 )  once a day 
2 )  Once a week 
3 ) Once a month 
4 )  Once a year 
5 )  Less often or 
nevet 
does =Se p a t i e n t  e F t S e r  h i t i a t e  phone calls to, 
c a l l s  f r u m  f a m i l y  or friends? 
b)Does pat ient  rent a phone? 1=YSS O=NO 
c)Xow many outgoing eal ls  per month dces the p a t i e n t  make? 
d)What is the average length of the outgoing caLl? 
e)Does pat ient  require oprator/switchboard assistance 
to place a c a l l ?  T=YSS O=NO 
É)Are there any special devices on their telephone? 
1=YES O=NO 
Specify: 
11.7 Who is the patient's key  can=act p r s a n  (check if more thaa one) 
and how fzequently Fs the patient usually v F s F t e d  by hls/her 
contact pezson(s)? 
e) Friends 1 Y 2 3 4 1 
;LT LEÀST ONCE P m :  
Con=act? 
11.8 S a w  would ycc describe the relaticnshi? between the ~ a t i ê n z  and 
his/her cgntact person(s)? 
Day Week Mcnth Ye= Less 
Of ten  o r  
Never 
g) Other ( spec i fy : )  
a. contact petsan gL (specify: 1 





5 .  Little or no cantact 
Y N 
b. contact person #2 (specify: 
(as indicated cn chart)  
1 
- t 2 3 4 5 
1. excellent 
2.  good 
3 .  fa ir  
4 .  poor 
5 -  l i t t l e  or no contact 
11.30 What is the age category of the patient's volunteer? 
1) Teenager 
2) 20-29 years 
3 )  30-39 ye=s 
4 )  40-49 years 
5 )  50-59 y e a r s  
6 )  60-69 years 
7 )  70 plus 
Voluntsar f l. 11 What is the 9enCet o f  the patient8 s voLunteer? 
Coordinator 
O ]  Hale L )  ?enale 
Volu~trsr 11.12 Haw Long has t h e  volunteer been spendinq :de '*rith the 
Caordinator p a t i e n t ?  
2 )  0-6 months 
2) 7-12 munths 
3) 13-18 months 
4 )  19-24 months 
f )  more than 25 months 
Voluntesr 11.13 In what area does the volunteer  a s s i s t ?  
Coordinator 
1 ) Rehabi l i ta t ion  (iacludrs frf eadly visators, companion 
portoring, oT, PT, RT, Augmentative Commuaication) 
2 )  Pastoral C a r e  
3 )  Potterhg tu Church sepices 
4 )  Social Work 
5 )  Coffee 3reak 
6 ) 3arSe=/3eauty Shop 
7 )  Other (scecify: 
Volunteer 11.14 How many minutes are sFent in dkect concacz v i t h  the 
Coordinator p a t i e n t  each week? 
1) 0-60 mizutes 
2 )  61-120 minutes 
3) 121-130 minutes 
4 )  more than 180 minutes ( t h r e 2  houzs) 
Volunteer 11.15 Ecw many minutes are  sserx writing o r  sgeakinç aboct the 
Cuordinator ~ a t i e n t  ~ e r  week (Indirecz)? 
1) 0-10 minutes 
2) 11-20 miautes 
3) 21-30 minutes 
4) more than 3 1  minutes 
Bmanities 11 .16  I n  the past s i x  rnoneks, which o f  t h e  fo l lowing  s t r e s s f u l  
e v e n t s  has t h e  pat ient  eqerienced? Please check if more 





Death of spouse 
Death of close f a m i l y  member or close f r i end  
Health change 
Health cmcerns f o r  other persan 
Conflict-laden or severed re la t ionsh ip  
Temooraxy discharge to other  hospi ta l  
Change of rooms 
- Other (specify: 1 
11.17 Bow o f t en  does the patient engage in the fo l l owing  pezsocal 
activites  outside the hospital?  
AT LWST ONCS PER: 
1 
1 Day Weak Manth Yeaz Sess O f t e n  
g) Financial and Legal 
A f  f airs 
1 2  Please check the a c t i v i t i e s  in vkich the 2atient haas p-icipated ia duzfzq 
Teburary, !4a.rch and April 1994. Indicate the fxnction,  day and time 0 5  eac4 
actfvi ty .  (Sœe balor for exphni t iens  o f  codes ta br used for furrction, da? 
and tho. Refsr to activitp l i s t  t e  clarafp what erch rctivitr categoq 
iacludrs. ) 
A c t  i v i t y  Par,ici?ace? 
( Y / W  Funczion D a:: Tine 
Therapy Y N 1 1 
Ceramics  Y N I I I 
Adauted S p o r t s  1 N 1 1 1 
Kitchm Group 1 Y N 1 1 
Hadel Railway Club 1 Y N 1 1 1 
Out-Trips 1 Y N 1 1 
Remotivation Therapy 1 Y N 1 1 1 
Woodworkincr 1 Y N 1 1 1 
One to One Program 1 Y N 1 1 1 
CODES 
Sacial izat ion 2 )  Day 1 = Honday 3 = Wednesday 
Therapeut i c  
2 = Tuesday 4 = Thursday 
5 = Friday 
6 = Saturday 
7 = Sunday 
12.2 Bow often does the physician usually review the patient's 
status?(e.g., iadirec% assessaent, discussion with aursing staff) 
I) Erneqenc ies  
2 )  Once a week 
3 )  Once a month 
4) Once eve-y 3 manths 
5 )  Once eve--y 6 months 
6 )  Once eve-y year 
12.3 Xow often does the physician dirsc t ly  assess the satien=? 
(i.a.,not chscking prmgrasr notes only direct coatact) 
1) Emetgencies 
2 )  O n c e  a week 
3 )  O n c e  a mcnth 
4 )  Once eve-=y 3 months 
5 )  Once eveq 6 months 
6 )  Once eve-q year 
12.4 In t h e  las: 30 days how many thés  ha3 the physieian changed the 
r e s i d e n t  ' s orders? 
O) No ckanges 
1) f of changes i s  
12.5 P L e a s e  cizcle any devices used by the patient and a e s c i b e  =3e 
Furpose of each device used (e . g . , preventing falls, maintainhg 
posture) . 
a) S e a t b e l t  or Lapbel t  
e) Bumper ?ads 1 1 
ç )  Other I I 

14. Questions 14.1 - 14.10 are for the 1993 k p i e  Only. LU1 0th- questions are for eveqone. 
Patnt. 14.1 Why is t h e  patient no longez included in the  Program Needs Samole? 
Records 
1) Death 
2 )  DLscharge 
3 )  Other (Specify: 1 
P a b t .  1 4 . 2  For patients who were discharged: 
Records 
a. Ta where was the 3 a t i e n t  dischaz;ed? 
1)  Acute h o s p i t a l  
2 )  Nurshg Home/Home f o r  the Aged 
3 )  Conimunity 
4 )  Other ( S p e c i f y :  1 
b. What uas the date of dFsch=je? 
Patot.14.3 For patients w h o  died: 
Records 
a. What were t h e  ICD-9 codes for the 
primary cause of death ? 
secanda,y cause of  death ? 
b. What was the patient's date of deazh? 
c. Was C.F.R. attempfed in the week Sefore the oatient's death? 
1) Y e s  
O) No 
P t n t .  1 4 . 4  Which of the following incidefits have oczuzred for thFs 
car0 patient during the sast year? Please 3secFy z5e nuxnber of F x i r e n t s  
and the date  of the fizst instance of eacS incident ('setueen June L, 
1993 and May 3i, 1993). 
c) C u t s  and Bruises 1 1 1 
IncFCefic 
e) Other: 
Nurse 14.6  
N-er of Sncrden=s in 
Previous ?ear 
Nurse 14 .7  
& Cornputer 
Date cf ? l z s =  
O c c u r r e c c e ( Y Y / Y ! / 2 ~  
Nurse 14.8  
Was t h i s  p t i e x  vaccinated far influenza during tke ;as= :~ear? 
1) Yes 
O) No 
DFd the pat i en t  c = n t r i c t  influenza or influenza-1Fke L l l n e s s  
Curing the " flu" seasan (Xov-Xaz) ? 
Which influeara-1Fke symptîms d i d  the ~ a = F e n c  





1 ncreased Sgutum 
Lethargy 
Other (specify:  
If the pat i en t  developed influenza o r  in2 l u e n z a - l f i e  symotoms, 
what was the  overall severity? 
1) None 
2 )  Mild 
3 )  Hoderate 
4 )  Severe 
a.Did the patient develo? a uriaarf t ract  i n f e c z i o n  during the 
past year? 
b.If y e s ,  haw many tbes  did a urinazy t zac t  Fnfeczicn occuz? 
t b e s  
c.What was the date of the f F r s t  urine? t r a c t  izfecz13n3 
a.Did the patient develo? a res?L=atûq trac: i n fec t ion  durF3g the 
past  year? 
1) Y e s  
2 )  No 
b-If yes, hou many times did  a respira=o,ry tract Fnfeczion occur? 
t h e s  
c-What was the date cf the f izs t  res3Fzatary =rac t  i n f e c t i o n ?  
Appendix 4: Falls Education Program for Intervention Study (Chapter 6) 
Falls Education Program 
The fails prevention education segment of the intervention program was approximately two to 
three hours in length. The segment was designed with the main intent of group participation and 
group discussion. 
At the onset of the prograrn, a film entitled Head over Heels, which was developed by the 
University of British Columbia, was viewed by the participants.. The presenter (author of thesis) then 
talked to each of the groups about the seriousness of the issue of fallç, by presenting statistics on falls 
and fall-related injuries and deaths. The presenter then lead the group in discussing various risk 
factors for faiis, causes of falls, injuries resulting from falis, and risk factors for increased trauma 
resulting from fall. Graphic presentations and case scenarios were utilized to prompt group 
discussion. Lastly, modifications (e-g., environmen tal) that could be adop ted in to the Lifesty le 
behaviours of the participants to reduce the risk and/or additional falls were discussed. The 
identification and su bsequent rnodifica tion of environmen ta1 hazards within their home environmen ts 
is beneficial and of importance for the following reasons: (1) modification has the potential to decrease 
seniors' risk of accidental injury, with particular emphasis on fa11 prevention; and (2) to improve the 
ability for seniors to safely perform activities of daily living. Josephson et al. (1991) suggest that these 
two factors should provide seniors with an increased sense of security, control, independence, and 
further, have the potential for decreasing further declines in disability from accidents incurred within 
the home. 
Slides (adapted from Frank et al., video; Josephson et al., 1991; Kane et al., 1989; Occupational 
Therapy Department from Seven Oaks General Hospital; Tideiksaar, 1989; 1990) and case scenarios 
(adapted from Tideiksaar, 1990) that were used in the presentation foiiow the description of the falis 
intervention. Handouts were also provided so that a record of means by which falls could be 
reduced or prevented were available for future reference. The handouts, from the Occupational 
Therapy Department at the Seven Oaks General Hospital in Manitoba, surnmarized the slides that 
were utilized during the class. 
OUTLINE: FALLS PREVENTiON & 
EDUCATION 
Magnitude of Problern: How Many Seniors Fall 
Each Year 
Causes of Falling 
Risk Factors for Falling: What Factors Place 
Seniors at Risk of Falling 
Changing Your Environment to Prevent Falls 
Using Medication Wisely 
What to Do if a Fall Occurs? 
Maintaining Balance and the Importance of 
Exercise 
FALLS: HOW MANY PEOPLE 
ARE AFFECTED? 
f d s  are the leading cause of injury and the 6th 
leading cause of death in individuals over t h e  age 
of 65 
1/3 to  1/2 of seniors are prme to falling each 
approximately 5% of these f d s  result in fractures 
an additional 5% result in soft tissue injuries 
FALLS: HOW lMAlVY PEOPLE 
ARE AFFECTED? 
50% of seniors that are adrnitted to a hospital 
&ter a f a  are dive 1 year later 
about 600 Ontario seniors died each year between 
1985 and 1990 
falls and their subsequent complications 
fkequently lead to hospitalization, illness or death 
f&s are preventable 
INSTABILITY AND FALLS 
CHANGES IN POSTURE 
slower reflexes 
decreased muscle tone 
CHAiiGES IN GAIT 
feet not picked up as high 
men develop flexed posture and wide-based, 
short stepped gait 
women develop nmow-based, waddling gait 
MEDICAL CONDITIONS 
degenerative joint disease 
kactures - 
muscle weahess 
diseases or defonnities of the feet 
impaired vision 
impaired hearing 
forgetEÜlness and dementia 
other diseases 
POTENTIAL CAUSES OF 
FALLS 
ACCIDENTS 
tme accidents (trips, slips) 
environmental hazards 
SYNCOPE (sudden loss of consciousness) 
DROP ATTACKS (sudden leg weakness without 
loss of consciousness) 
DIZZINESS 
OEiTHOSTATIC HYPOTENSION 




sleeping pills and tranquilizers 
antihypertensives 
alcohol 
acute illness of any kind 





RISK FACTORS FOR 
FALLING AMONG SENIORS 
HISTORY OF PREVIOUS FALLS 
LIFESTYLE (e.g., 
consumption) 




marital status /Uving arrangements 
ENVIRONMENTAL FACTORS 
fkom footwear to obstructions 
MEDICATIONS 
RlSK FACTORS FOR 
FALLING H O N G  SENIORS 
RTEED FOR PROFESSIONM, SUPPORT SERWCES 
PHYSIOLOGICAL I,;;MPMR;.VIENT OR FUNCTIONAL 
DISABILITY 





ENVIRONMENTAL E S  
cracked and uneven sidewalks 
uneven stairs and inadequate railings 




slippery floors and bathtubs 
unavallability of grab bars 
beds and toilets of inappropriate heights 
unstable and low-lying furnitme 
pooily maintained walking aids and equipment 
ill-fitting footwear 
INJURIES RESULTING FROM 
W O R  INJURIES THAT MAY BE INCURRED: 
head injuxy 
spinal cord injury 
MZNOR INJURIES THAT MAY BE INCURRED: 
sprains 
strains 
cuts and bruises 
4 0 9  
CHANGlNG YOUR ENVlRONMENT TO PREVENT FALLS 
INSIDE THE HOME 
kesp pathways in the  home clear 
floor suriaces thât are non-slip and solid -in color are 
preferable 
repair loose floor tiles and secure loose carpeting 
remove scatterlthrow rugs or apply back with adhesive 
tape 
CHANGING YOUR ENVIRONMENT TO PREVENT FALLS 
INSIDE THE HOME 
dense short-pile carpets are ideal 
use nonskid wax on floors 1 \\ 
reduce glare in home by adjusting lighting 
keep phones in reach throughout the home & have a 
list of emergency numbers by the phone 
consider installing telephone emergency alert system 
CHANGlNG YOUR ENVIRONMENT TO PREVENT FALLS 
LIVING ROOM 
estôblish safe trûffic ârea 
choose chairs and sofas with supportive backs and 
suitable heights 
install "touch on" adapters or "clappers" to lamps with 
metal bases 
112 
CHANGING YOUR ENVIRONMENT TO PREVENT FALLS 
CHAIRS 
avoid chairs with wheels 
chairs with armrests provide leverage during 
sittinglrising 
avoidsoft, low chairs or sofas 
CHANGlNG YOUR ENVIRONMENT TO PREVENT FALLS 
improve lighting in hiah-risk areas, especially in the 
bathroom and bedroom 
install "touch on" aaapters or "clzppers" to lamps with 
rnetal bases 
CHANGING YOUR ENVIRONMENT TO PREVENT FALLS 
SHELVES 
rearrange shelves to avoid excessive reaching or 
bending for frequently used items 
consider purchasing hand-held reaching tools 
CHANGiNG YOUR ENVIRONMENT TO PREVENT FALLS 
ensure easy ôccess to cammonly used dishes and 
ôvoid storage in hsrd-to-reach cupboards that require 
climbing or stretching 
if need to use footstool, use one with a handrail 
ensure maximum mobility in cooking and eating areas 
CHANGING YOUR ENVIRONMENT TO PREVENT FALLS 
remove any wheels from kitchen chairs or stools 
clean up water spills as soon as possible 
Mr. Anderson would like to  maintain his 
independence and continue living in his own 
home; however, he has recently expenenced 
severai fds while preparing meals in the kitchen. 
What can Mr. Anderson do to try 
and prevent any further falls from 
occurring within the kitchen? 
POSSIBLE SOLUTION 
clean up al1 spiiis as soon as possible 
a non-skid mat can be placed by the sink 
commonly used utensils should be made easily 
accessible . . . storage in hard- to-reach cupboards 
that require climbing or storage should be 
avoided. 
a secure step stool should be used when reaching 
for objects 
wheels should be removed h m  any chairs or 
stools. Rubber tips may be secured to the tips of 
chairs and stool legs to prevent slipping. 
CHANGING YOUR ENVIRONMENT TO PREVENT FALLS 
BATHROOM 
use rubber mats within t he  tub and out of the  tub 
install shower head extenders or use a hmd-held 
shower hose 
place non-slip adhesive treads/suction cup mats in 
bathtub 
clean up water spills (e.g., near tub, sink) as soon as 
possible 
CHANGING YOUR ENVIRONMENT TO PREVENT FALLS 
BATHROOM 
to avoid standing in the shower, use a bath seat or 
shower chair with a back and nonskid tips 
position grab bars in the shower and tub 
install grab bars by toilet & obtain raised seat for the 
toilet 
use grab bars for support (not shower curtain rod, towel 
rack) 
CHANGlNG YOUR ENVIRONMENT TO PREVENT FALLS 
BATHROOM 
keep a night light on in the bathroom 
leave door unbcked 
During the night, Mrs. Smith has faen several 
times while onher way to the bathroom. She does 




What advice would you give Mrs. 
help her prevent any 
episodes of fding. 
POSSIBLE SOLUTION 
Mrs. Smith may want to keep a night light on in 
the bathroom and/or hallway. 
Mrs. Smith may also want to have a clear pathway 
between the bed and the bathroom in order to 
avoid tripping over objects 
Mrs. Smith should get up çlowly and wait until 
any dizziness goes away before walking to the 
bathroom 
SCENARIO 
Mr. Brown lives alone and is afkid that he may 
fa11 in the bathtub while he is taking a shower. 
What can Mr. Brown do to prevent 
himself from falling? 
POSSIBLE SOLUTION 
place mbber mats or nonslip adhesive stïips in 
the bathtub and on the bathroom floor to avoid 
slipping 
a grab .bar may be placed on the bathtub rim to 
aid in transfers 
may want to consider using a chair in the bathtub 
CHANGING YOUR ENVIRONMENT TO PREVENT FALLS 
BEDS AND BEDROOM 
place telephone by the bed 
keep a night lamp on or in close proximity to the bed 
table 
keep floor free from clutter and ensure a safe pathway 
to the bathroom 
CHANGING YOUR ENVIRONMENT TO PREVENT FALLS 
BEDS AND BEDROOM 
ensure that bed mâttress is firm enough to supporr a 
seated person on the edge of t he  bed 
consider use of bedrails & bedside commode or urinal 
sit up slowly when getting out of bed and wait until any 
dizziness goes away before standing 
CHANGING YOUR ENVIRONMENT TO PREVENT FALLS 
GENERAL TIPS 
establish safe traffic areas 
remove scatterlthrow rugs or apply backs with adhesive 
tape 
rearrange shelves to avoid excessive reaching or 
bending for frequently used items 
avoid soft or low chairs and sofas 
always have at least one hand free to hold ont0 the 
railing 
CHANGlNG YOUR ENVIRONMENT TO PREVENT FALLS 
FOOTWEAR 
avoid loose shoes or slippery scled çhoes 
avoid t he  following: 
il[-iiiting shoes 
shoeç with worn soll 
heels that are too hi 
es and heels 
gh or narrow 
çhoes that are too tight 
- (5) shoes that are left unbuckied or 
untied 
(6) slippers without soles or backs 
the ideal footwear should fit properly, be low heeled and 
have non-slippery soles 






do not take medicine in the dark or you m q  take 
the wrong medication. 
do not share vour medicine with another person 
and do not ta& another person's medication 
if you forget to take one dose, do not double the 
- 
next dose you take. Consult your pharmacist. 
USING MEDICATION WISELY 
not do; 
do not keep or Save any medications that you 
have taken and not finished. Old medications 
may harm you and also may no longer work. 
never mix medications together in one boffle. You 
may not remember which pills are for what 
pw$oses. You may also not remember the correct 
dosage that is to be taken. 
never leave your medications in places children 
can reach them 
medication ciosettes can  be used to help 'oc 
remember when t o  t&e vour medications - 
talk to vour doctor and your pharinacist about 
potentiA side-effects for which you shouid be 
take medications that are out of date t o  your 
phannacist for proper disposal 
always read the labels of the medicine you are 
taking and follow the doctor's instmctions for 
taking the medication 
USING MEDICATION WISELY 
always complete the medication given to  you by 
yow doctor, unless he tells you otherwise 
make sure you 
medication. 
understand how to take vour 
if you cannot read the instructions of the 
medication, use a ma gnifying glass or ask the 
pharmacist to  give the iristmctions in large print. 
keep your medications separate from other 
people's medicines 







some medications that affect the heart (such as 
digitalis and sorne beta blockers) 
some medications used to control high blood 
pressure 
Mrs. Brown is a 77 year old widow who lives 
alone. She currently suf5ers fkom depression and 
is taking anti-depressants for her treatment. 
Additionslly , she regularly takes antihis tamines 
for relief of her allergies. Both drugs have been 
prescribed by the same doctor. 
INCIDENT 
While visiting her son and his farnily, she gets the 
bacterial throat infection that her son had. Her son, 
gives his mother some of the penicillin he had been 
prescribed, since he figured that the infection was 
similar and it would not harm her if she took the 
medication. 
1s there a problem with this logic? 
ANSWER TO PENICILLIN 
QUESTION 
Mrs. Brown should not take the penicillin for 
the foilowing reasons: 
(A) the penicillin may interact with the 
medication she is currently taking, 
and cause an adverse reaction 
(B) Mrs. Brown may require a different 
medication and/or a Merent dose of 
the medication to treat the infection 
because of her age, health, and the 
medication she has currently been 
prescribed 
INCIDENT 
While visiting her sister (Mrs. Clark) over the 
Christmas hoiidays, Mrs. Brown was having trouble 
sleeping. Mrs. Clark gave Mrs. Brown some of her 
prescribed sedatives, so that she could get some rest. 
Should MIS. Brown take Mrs. 
Clark's sedatives? Why or why 
ANSWER TO SEDATIVE 
QUESTION 
Mrs. Brown should not take her sisterfs 
sedative 
the sedative may interact with the medication 
she is currently taking and cause an adverse 
reaction, namely, m e r  sedation which 
could lead to a f d  or other problem 
Mrs. Brown mav iI require a different sedative to 
avoid drug interactions, and may also require 
a different dose, given her current state of 
health 
OCCURS 
In the case of a serious f d :  
You must not panic. 
Relax and rest for a few minutes. TT to 
determine where you are hurt. Move your arms 
and legs if you cana 
Try to get up by holding on to a stable object for 
support. If you are stili unable to get up, press 
the soles of your feet against a solid object in 
order to i q  and regain some tone in your legs. 
If this does not work, crawl to the phone and pull 
the phone tu the floor by pulling on the cord. You 
should have telephones that are located on tables, 
rather than mounted to the wall. Also, you 
should have telephones in your bedroom and 
living room. 
Dia1 91 1 and tell the operator you need 
assistance. Give the operator your name and 
number. Your should keep a list of important 
phone numbers by your phone or have them 
programmed into the phone. 
If you live in an apartrnent, you may try banging 
on the floor or walls and calling out for help . You 
may be able to get someone's attention. 
If you are a frequent fdler, you may consider 
using Lifeline or obtaining the seMces of the 
Emergency Medical System. 
TIPS FOR AVOIDING FACLS 
Keep physically active. Exercise 
keep the senses tuned 
maintain total body CO-ordination 
maintain strength and fierribility 
Stw alert. Watch for: 
low lying obstacles 
loose carpets 
slippery and uneven surfaces 
TIPS FOR AVOIDING FALLS 
Be cautious. Try to: 
avoid unnecessq nsks  
maximize your balance through the use of 
handrails or a widened stance 
inquire about side-effects of medications 
seek alternatives to sleeping pills and 
tranquilizers 
4. Priority Environmental Tips. Ensure: 
adequate Eghting 
availability of grab bars and railings (if 
needed) 
secure rugs and carpets 
POSSIBLE PHYSIOLOGICAL 
BENEFITS OF EXERCISE 
Cardiovczscular Benefits 
increased aerobic capacity 
increased stroke volume 
decreased resting heart rate 
decreased resting blood pressure 
Improves Balance Control System 
POSSIBLE PSYCHOSOCIAL 
BENEFITS OF EXERCISE 
increased sense of well-being 
increased perceived health 




Appendix 5: Balance Control Exercise Program for Intervention Study (Chapter 6 )  
Exercise Intervention Program 
Backgraiind Information: Benefits of Exercise 
McPherson (1990) and Webster (1988) report that participation in exercise c m  result in several 
possible physiological and psychosocial benefits, and improve the quaiity of life and performance in 
leisure or work-related activities in later life. Additionally, Deobil (1989) contends that regular 
participation in physical activity may postpone the deterioration in functional capacity that occurs with 
age, through the maintenance or irnprovement of cardiovascular endurance, lean body mass, flexibiiity 
and muscular strength. Each of these areas will be addressed in tum. 
A. Mnxinrrrnz O-ygen Consilntption 
According to the Arnerican CoUege of Sports Medicine (ACSM) (1991) maximal oxygen uptake 
steadily declines with age because of changes that occur in the myocardium and various peripheral 
vascular changes in the body; however, much of the literahire conceming maximum oxygen uptake 
with seniors has shown that improvement or maintenance is possible with regdar exercise. For 
example, Seals et al. (1984) found that maximal oxygen uptake could be improved by 25% after a siu 
month low intensity training prograrn for seniors. Further improvements were found after an 
additional six month program at a high intensity level. Several other researchers have reported similar 
results (see, for example, Adams & devries, 1973; de Vries, 1970; Hopkins et al., 1990; Sidney et al., 
1977). 
B. Body Composition 
increases in body mass attributable to fat accumulation occurs with age, in the absence of a 
training prograrn (ACSM, 1988; Blumberg et al., 1987; Dumin, 1985; Kane et ai., 1989), while lean body 
tissue and minerals are lost (Blumberg et al., 1987; Dumin, 1985; Kane et d., 1989; Sidney et al., 1977). 
Sidney et al. (1977) report b a t  an appropriate exercise program for seniors c m  lead to replacement of 
fat with lean tissue, and mineral loss that occurs in bone can be reversed or arrested. After one year 
of participation in four one-hour sessions per week of a supervised and individualized exercise 
program, seniors had ,m average 17% reduction of their skinfold thickness. Also, an apparent 
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cessation of normal age-related loss of bone calcium was reported (Sidney et al., 1977). Çimilar 
improvements in specific body fat measurement reductions were obtained in several additional 
studies, dependent on the type of training employed (see for exarnple, Buccola et al., 1975; Hopkins et 
al., 1990; Kohrt et al., 1992; Seals et al., 1984). 
C. Mrlscular Strrrzgth and Endrtrnnce 
Behveen the ages of 22 and 65, there is about a 20% reduction in muscular strength due to the 
effects of advancing age and disuse of the muscles (ACSM, 1988). Changes that occur within the 
muscles contribute to loss of flexibility and mobility that many seniors encounter as they age. 
Fortunately, regular strength training can result in increased strength and mild to moderate mu sr!^ 
hypertrophy (elevated size of the muscle due to an increased number of muscle tissue elements or 
increased size of the muscle cells (ACSM, 2988). For exarnple, in a study by Brown and Holioszy 
(1992), seniors that participated in a low intensity exercise program irnproved significantly on 
measures of muscular s trength, flexibility and standing balance. Similarly, Hopkins et al. (1990) found 
significant irnprovements in muscular strength and endurance after a 12 week low-impact aerobic 
dance prograrn for seniors. 
il. Flexibility 
Alterations that occur in comective tissue within muscles, Ligaments, joint capsules and 
tendons often account for a loss of flexibility and mobiiity in seniors (ACSM; 1988; Fox et al., 1987; 
Shephard, 1987). Although flexibility declines with increasing age (ACSM, 1988; Webster, 1988) 
regular participation in exercise programs, specificaiiy programs that include a flexibility cornponent, 
have been associated with sigmficant improvements in seniors (see for example Buccola et al., 1975; 
Frekany & LesLie, 1975; Hopkins et al., 1990; Stacey et al., 1985; Stones et al., 1985). Frekany and Leslie 
(1975) contend that irnproved levels of flexibility enabte seniors to maintain increased levels of self- 
sufficiency in the performance of routine tasks. 
Exercise Intemention Progrnrn 
Exercise Prescription 
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According to the ACSM (1991) the exercise prescription shouid be designed to: (1) promote 
health by decreasing the risk of future development or recurrence of disease (or in this case occurrence 
of falls); (2) promote physical fitness; and (3) ensure that the safety of individuals participahg in the 
exercise prograrns is maintained; however, these purposes for designing exercise prescription do not 
carry equal weight for al1 prograrns. Therefore exercise prescription should reflect the intended 
outcomes of the program (ACSM, 1991). For exarnple, in some programs physical fitness enhancernent 
may be the prirnary goal, whiIe in other cases, a decrease of the risk factors for certain diseases or 
conditions (e.g., falls) is the main concem. 
This falls prevention intervention program has been designed with the primary goal of 
decreasing or preventing the occurrence of subsequent falls in a population of community-based 
seniors that have already fallen. Some of these seniors may have existing probIems with rnobility or 
activities of daily living. Given the composition of the participants, the program has not been 
designed with the main objective of increasing cardiovascular fitness, but rather to improve the 
various aspects of fitness and health that are beneficial in falls prevention. 
The E.wrcise Srssio~z 
Upon the recommendation of the ACSM (1991), each exercise session is comprised of ( 2 )  a five 
to ten minute wann-up period that includes walking and light stretching exercise (for an exarnple of 
exercises that will be completed in the warrn-up, see the diagrams located at the end of intervention 
description) (Payne & Hahn, 1989); (2) art endurance or aerobic phase (in this case, exercises 
specifically designed to challenge balance control, flexibiiity and muscular strength and endurance, 
replaces the aerobic phase) approximately thirty minutes in length; and (3) a cool-down period that 
includes stretching, relaxation activities, breathing exercises, and slow waiking. 
The warm-up provides individuals with the ability to tolerate the exercise session and assists 
in avoiding negative attitudes often faced with exercising in the early stages. Also, a proper wam-  .;p 
increases the temperature of the muscles, which allows them to stretch more easily and perform with 
greater efficiency (Fox et al., 1987). 
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The cool-down is an essential element of an exercise program. It allows individuals to recover 
from exercise and allows for the body's cardiovascular system and muscles of the body to retum to 
their pre-exercise state (Fox et al., 1987). 
Description of the Exercise Portion of the Zn temention Progrntn for Fnlls Prevention 
Two different exercise groups were designed as an intervention for the prevention of falls. Al1 
of the exercise sessions were conducted on-site within a gymnasium or an aquatic pool, depending on 
the intervention group. Subjects in the each of the exercise groups exercised two times per week for a 
period of ten weeks. Each exercise program kvas designed to challenge balance control and to 
improve overall strength and flexibility. 
Exercises used in this phase of the intervention have been described by their intended 
fuiiction. The exercises that were completed within the gyrnnasium will be reviewed first. 
Gymnnsiirrn Exercises 
A. Exercises tu Clrallcrrzlgr the Bnlnrice Control Systwli 
The balance portion of the program, based on an exercise program by Sharratt et al. (1992), 
has been designed to: (1) improve muscular CO-ordination for the control of balance and walking, (2) 
to challenge the visual, vestibular and kinesthetic sensory systems as they contribute to the control of 
balance, and (3) to increase the strength and endurance, particularly strength of the hip girdle muscles 
and the range of motion at the hip joint . Balance control deteriorates with age (Horak et al., 1989) 
and is further compromised by inactivity (Sharratt et al., 1992). Research has shown that balance 
control in older adults can be improved through physical activity, specifically with an exercise 
prescription that challenges the balance control system, and does not demand intensities necessarily 
designed to increase cardiorespiratory fitness (see, for example, Hopkins et al., 1990; Sharratt et al., 
1992). Rikli & Busch (1986) found that women that possessed higher levelç of physical activity, 
particularly women that participated in Lifelong physical activity, possessed more favourable scores for 
measures of reaction tirne, sit and reach flexibility, shoulder flexibility and balance measures. 
Specific exercises that were selected to challenge the bahnce control system, that may require 
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some explanation, inchde: 
Stride Walking: (explanation: fonvard stride steps with swinging arms and co-ordinated lateral 
rotations of the head). This exercise demands control over large shifts of the 
centre of body mass, which is often needed when attempting to recover from a 
loss of balance. Additionaliy, co-ordinated rotations of the head increase the 
demand on the vestibular systems sense for monitoring the motion of the 
head, and in the co-ordination of monitoring of the head and eyes in the 
maintenance of a stable gaze ,Sharratt et al., 1992). Side-to-side stepping was a 
modification of this exercise that was incorporated into the exercise classes; 
and 
Upright Leaning: (explanation: passing a large bal1 to a partner positioned so as to require a 
maximum reach at full lean). Upright leaning requires control over shifts of 
the body's centre of mass, when it is forced to the limits of stability for upright 
stance. Also, there is a demand placed on the kinesthetic sense during the 
monitoring of the inclination of the body (Sharratt et al, 1992). This exercise 
was completed either in a seated position, or passing the ball while standing 
behind a chair (in order that some support was available if needed). 
Additional exercises included: rocking ont0 heeis and then the toes (with added overhead reaching 
with one, then both arms) or toe-toe-heel-heel variation; shifting the body weight from one foot to the 
next with feet shoulder-width apart; rnarching with knees high and the arms swinging in a variety of 
motions; walking or standing still, while pretending to reach for objects on a top shelf, middle shelf, 
and low shelf; Lifting one leg up and down (repeat)(variations included lifting knee up in front of the 
body, or Lifting the heel up behind the body) and then holding for a few seconds; balancing on one 
foot; walking with big steps and arms swinging; kiciung leg up in front of body and touching with 
the opposite hand; side steps while walking (arms moving); marching in one place with the hands 
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moving. Variations of these exercises were be employed, but did not exceed the difficulty level of the 
exercises mentioned above. 
B. E.urrcisrs to Inrprow Hrribility 
A lack of flexibility, the range of motion that is possible at a joint or a series of joints (ACSM, 
1988), is prevalent among seniors and contributes to reductions in the ability to perform various 
activities of daiiy living (ACSM, 1991). Thus, the flexibility portion of the program was designed to 
improve the range of motion around the joints of the body. Given that flexibility is joint specific, 
flexibility exercises have to be completed at a number of muscle groups and their associated joint 
structures (ACSM, 1991; Fox et al., 1987). According to the ACSM (1991), fiexibility exercises should 
be performed slowly and with a gradua1 progression to greater ranges of motion. Slow dynamic 
movements should be followed-up by static stretches that are sustained for ten to thirty seconds. 
Approxirnately three to five repetitions of each exercise have been recommended (ACSM, 1991). 
Specific flexibility exercises chosen include: wrist stretching, digit manipulation tasks (i.e., touch each 
finger with your thumb), neck rotations, shoulder girth rotations, shoulder stretches, chest and 
shoulder stretches, behind the back arm raises, shoulder girth stretches, lateral flexion, side lunges, 
lower leg stretches, achilles stretches, anterior thigh stretches, sit and reach stretches, sitting toe 
touches, quadriceps stretch, back stretches, knee tucks and trunk rotations (Anspaugh et al., 1991; 
Fitness and Amateur Sport Canada; Fox et al., 1987). Modifications of these stretches were employed; 
however, the difficulty level did not exceed the level of the exercises explained above. 
C. Exercises to Inzprove Musczilar Strengfh and Endrirnnce 
The maintenance of muscular endurance and strength is an important issue with seniors, given 
that aging is associated with a loss of Lean weight. Additionaliy, the maintenance or enhancement of 
this component of physical fitness, enables individuals to perform t a sk  with less physiological stress 
(ACSM, 1991). The portion of the program, designed to increase muscular endurance and strength has 
been comprised of a number of exercises. Exercises designed specifically to strengthen the hip girdle 
musculature, can be described as foilows: the first exercise is completed sitting in a chair. Each 
(no \veightsj, abdominai e'uercises, s i n ~ l e  !aee tut-k. ~light  h e e  5en& S e h d  charr, side le: rzrkes. 
le.; I!iiiits, front knee Lifts, iront to side liits mà alternative les raisas i.hspaugn et d., 1937 Fimes mc! 
-Amateur Sport Canada: Fox et al.. 1987. Once a3ai.n. nodincations or' these exercises were ernnlo:-& 
Although Improving tarciiova~cuiar or endurance physicai iitness is not the focua of Cie 
pro:=. various walkmy and m a r c h g  eotercises \vas useci. Tnese e'uercisès aimed to irnprc.-e 
mcsde tone in the legs. to increase vigour and :O promote relaxakon, in addition to deve!op.g hearr- 
lung endurance (Fitness and &nateus Sport Canada,. 
Aq ttn f ic Erercises 
The second exercise intemention grou. kad exercise classes ;\.ithin a rehaoiiitation pool- p.e 
rationale behind the use oi the pooi is 'Lhreeiold: (1) exercises periomed in the water offer indit-iduais 
"rvelght relief'. This means that exercicers feel iighter in the water. move easier and iee! les5 weijh: 
on their joints because of buoyancy (Bates & Hanson. 1992) - buoyancy is the uprvard force îreateu 5y 
rvater displacement.; ( 2 )  the i n j u ~  potential (e.g., additional fdls J khat may be associated w i h  
exexsirtg in the ,gmmasium is elimmated; and (3) virtualiy every exercise performed in the water 
ctidenges balance control and body equiiibrïum ( Bates & Hanson, 1992) because ot the water 
pertubations the body experiences with any movement in the water. According ta Weinstein (1986j, 
aquatic activities are particulariy beneiicial for older adults with chronic arthritis, pairuul joints, weak 
leg muscles, and chronic back and knee problems, since they can move more easily in the water than - 
on land. Further, seniors embarking into fitness programs can graduaiiy ease in to an aquatic 
program with less strain and minimal risk of injury. AdditionaUy, aquatic classes for seniors have 
been found to result in an increase or maintainance of joint flexibiiity, increase in musmlar strengh. 
and an improvement in CO-ordination which helps to improve the ability to perfonn activities of daily 
Living (Weinstein. 1986). Unfortunately, the use of aquatic classes to prevent falls has not been tested 
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before with senior populations. Thus, no prior research results are available that indicate the possible 
success of a program of this nature. 
The exercises described above, that could be modified to use in the pool were used. 
Additional exercises were also used. 
A. Exercises tu Ciznllen~pti the Bnlnnce Control Systenr 
Exercises that were used to challenge the balance control system include stnde wallung, and 
upright leaning. These two exercises have been described above. Further, rocking on the heels to the 
toes; toe-toe-heel-heel exercises; shifting the body weight from one foot to the next, with the feet 
shoulder-width apart; marching with the knees high; balancing on one leg; walking with big strides; 
kicking the leg out behind the back as walking; kicking the leg up in front of the body; side steps 
while walking; cross-over side steps; and marching in one place will be utilized withui the water. 
Other exercises that were used to challenge balance control in the water include walking, marching 
and lunging exercises (and modifications of these exercises). For example, forward, sideways, or 
backward walking with the toes pointed in or out, or with the legs straight or bent are various types 
of walking that were employed (Sova, 2992). Further, upper-body movements were also vaned during 
walking. Backstroke, figure eights, punching or  jogging arrns were examples of types of upper-body 
movements that used. Sirnilar modifications were utilized with the marching and Iunging exercises. 
Diagrams of these exercises are depicted following the explanation of the intervention program (Bates 
& Hanson, 1992). 
B. Exercises to Intpruve Flexibil ity 
For the flexibility section of the classes within the water, neck rotations, shoulder girth 
rotations, shoulder stretches, chest and shoulder stretches, behind the back a m  raises, shoulder girth 
stretches, lateral flexion, side lunges, lower leg stretches, acfüiies stretches. knee tucks whiie standing 
and anterior thigh stretches were completed. 
C. Exercises to lmprove Mtrscrdar Strengtii alrd E?rdirrnrtce 
Exercises completed to irnprove muscular strength and endurance include: side leg lifts 
4 5 6  
(completed standing up and holding on to the edge of the pool), front leg lifts and wall push-ups. 
Other exercises that will be employed include: front a m  pulls; breast stroke; straight a m  puils; 
pendulum exercises; sawing; crosses; pelvic tilts; pelvic curls; hip abduction/adduction; hip flexion 
and hip extension (Bates & Hanson, 1992). A number of these exercises could be included under the 
other sections (e.g., balance control, flexibility), since the water challenges a number of the systems. 
Qualifications of Instnictors and Safety Precautions zuith Seniors 
The instructors utiiized for the exercise programs were certified instnictors. Further, al1 the 
instructors were certified in first aid and cardiopulmmary resuscitation. The aquatics instructor was a 
certified Lifeguards, with previous experience in conducting exercise classes. instructors were 
infonned to advise the participating seniors that any pain experienced during the workout should 
result in the senior stopping the exercise, walking slowly in place and alerting the attention of the 
instructor. Additionally, instructors were constantly watching for any senior that displayed the 
following signs of overexertion: nausea, extreme weakness, profuse sweating, red face, breathlessness, 
excessive fatigue, chest pain or discomfort, lightheadedness or dizziness, focussed musculoskeletal 
discomfort, unsteady gait, or confusion (Sova, 1992). Pnor to participation ali seniors received medical 
consent frorn their physicians in order to screen for individuals that should not be participating in 
exercise programs for health reasons. 




Standing upright and 8 
looking saaight ah& 
slowly bend the hip and 
kree exaggeraring hip 
& knee flexion. Lower 
the f't d o m  to the 
oround, landing on the 3 
the toe. Aicernate and 
repeat. 
x 
h e i .  Gently push off with 
Backward Walking: 
Standing upright and 
Iooking straight a h a d  
siowly bend rhe hip and 
bee while sendinq the 
Ieg behind your body. 
Press the foot down to the gound 
landhg on the m. Grntly mil onto the 
h e d .  Altemate and rewat. 
Lunge Waking: C 
Keeping the mink upright. 
- - 
w a k  forward using large 
steps. B end knee of the A?, 
lead leg whiie ketping the 
kner of the traiIin,o leg 
suaight. Trunk stays 
upright and abdominds 
are tighr. 
Sulf Leg Walkiq: 
Standing upright with 
littie or no knee flexion, 
walk fornard 
BALANCE EXERCISES 




slowiy step to one 
side bringing f e s  
togeber with a 
srnight Ieg. Akrnare and r epe3~  rhen 
rewst in oppsite direction. 
Hoppin=: Standing 
u p n g h ~  flex at hip and 
hee. Jump forward using 
axms. Land on bocb feet 
bending at knecs to absorb 
impact. 
hee  Lift S tretch: Stand 
lall wirh feec togertier and a 
arms at your sides. Lift 
one kiee as high as you 
an. grasping it witb your 
hands under the h e e  and 
puilhg it to p u r  body. 
Gently flex spine fonvard. 
Hoid, aitemate and repeat. 
MUSCULAR STRENGTH AND WDURANCE EXERCISES 
Front Am Puiï: 
Reach forward and pull 
0 
back with bent ebow. 
Alternate and repeat. /Ai 
Breasr S~oke:  
Reacfi fcmard with 
both atms, abduct 
horizontally u n d  m s  
are in the sarne plane as 
the body. then retum to 
fonvard reaching position. 
Repeat. 
Pendulum Exercises: 
a Pendulurn (side to side): 
Lean foward and place 
uninvoived hand 
on the edge of pool. 
Gently move arm from 
side to side. by rocking 
body weight kom side to 
side. Let arm swing freely. 
b. Pendulum (ciockwise/ 
coun ter clockwise): 
Lean forward and 
place uninvolved hand 
on the edge of the pool. 
Let ami move in a circle 
MUSCULAR STRENGTH AND ENDURANCE EXERCISES (FOR THE POOL) 
MUSCULAR STRENGTH AND ENDURANCE EXERCISES 
Pe!vic Tik Standing wirh % n your back qainst the pool 
wdl, feet shoulder width 
abdominais, puiïïng the 
pubic bone fornard and 
up toward the navel. 
HoiQ relax and r e p t .  
Hip Abduction/ 
Adduction: Stand 
faEing pool wall with 
feer wgerher, holding 
wail with both han& 
m s  length away. 
Gendy raise (abducr) 
sûaight leg out to the 
staning position (mi J 
Pelvic CUIS: with your rn 
back againsist the pool waii 
and amis holding onto the 
ed_oe, slowly 1st legs off 
the flmr until the hees  
are at 90 degres and the 
lumbar spine is fiat agains: the pool 
wali. Slowly lift the !aiIbone and 
s a c m  off the waiI by tightening ab- 
dominal muscles. Keep the hips and 
hees in a fned position, so that they 
do noc flex or extend. Slowly release 
the contraction until the sacnun has 
touched the wall. Repeac. 
side. R c t m  to 
.line) and repeat. 
Hip Flexion: S rand with back 
or side against pool wall. 
Gently mise straight leg 
out to the front, bending only 
from the hip. Keep muik 
upright and head looking 
suaight ahead. The knee of 
the suppon le; should be slightly bent. 
Rctum CO stxt ing position and repear. 
MUSCULAR STR€NGTH AND ENDURANCE EXERCSES 
straight Arm MI: 
Keeping elbow saaight. 
reach forward and pu1 
back with one arm and 
then the ocher. Alternate 
and Repeat [Change 
palm position to alter 
resiscane.1 h 
Saws (shouide: promc- 
hand on the edge of .*: 
pool, and reach 
out in front of you. 





weight with unin- \ 
volved hand on the 
edge of the pool, reach 
across body as far as 
you can. then pull back. 
Palm of hand faces thigh. 
Appendix 6: Explanation of Balance (Chapter 6)  
Instnbility and Balance 
l~itroiiuctory Corrtnrerzts 
The maintenance of postural stability or balance is a complex process that requires the 
participation of several body systerns, namely the musculoskeletal system, cardiovascular 
system and the visual, vestibular and proprioceptive systerns. The rnusculoskeletal system 
provides the body with joint flexibility, foot support, and effective muscle strength, while the 
cardiovascular system provides autonornic control of blood pressure during changes in the 
body's posture. The visual, vestibular and proprioceptive systems are the systems that are 
largely responsible for balance control (Blake, 1992; Tideiksaar, 1990). For example, postural 
sway, the natural anteroposterior motion of an erect body caused by gravity forces, is 
controlled through the body's corrective responses when the visual, vestibular and 
proprioceptive systems are operating smoothly. Unfortunately, with advancing age postural 
sway increases. The increases in sway that occur with age appear to be the result of age- 
related changes and presence of diseases or drugs that affect the three systems, thus 
conhibuting to a decrease in balance control (Kiel, 1993; Tideiksaar, 1990). Consequently, 
seniors that slip, trip or lose balance during transfers or other activities of daily living, are 
less probable to recover their equilibrium in time to prevent a fa11 from occurring (Tideiksaar, 
1990). Evidence in the literature substantiates the association behveen poor balance or 
increased sway, and falling in seniors (see, for example, Overstall et al., 1977). 
Explunation of the Systenis ControllNig Balance and StubiZity 
Given that the elements in the maintenance of postural stability are overlapping and 
compensatory, it is plausible that a fa11 may not occur until several elements of this system 
are impaired. The maintenance of postural stability is dependent upon input from the 
sensory systems, the central integrative processing of the information from the sensory 
systerns, and etfector components of the body, with the exclusion of cases of syncope 
resulting in instability (Kiel, 1993). The sensory system includes the following: (1) visual 
system which is responsible for visual acuity, dark adaptation, and accommodation; (2) the 
proprioceptive system which includes the peripheral nerves, mechanoreceptors in the 
apophyseal joints, the posterior columns, and connections with the central nenrous system 
(Kiel, 1993); and (1) the vestibular system which is comprised of the organs of equilibrium, 
namely the semi-circular ducts and the otolith organs (saccule and utricle) in the middle ear 
(Kandel, 1991). The sensory systems constitute the afferent sensory inputs that convey 
information concerning the extemal environment, as well as the intemal, anticipatory reflex 
pathways that are important in the stabilization of individuals through the activation of 
proximal muscles during specific postural tasks. The processing and integration of the 
external and intemal information occurs primarily at the reflex level and subsequently leads 
to a complex output of postural motor responses that go to the head, neck and limbs 
(Watenon, 1991). The central nenrous system (CNS) is divided into six main segments which 
consist of the following: (1) the spinal cord (cervical, thoracic, lumbar and sacral regions); (2) 
the rnedulla; (3) the pons with the overlying cerebellum; (4) the rnidbrain; (5) the 
diencephalon (thalamus and hypothalamus); and (6) the cerebral hemispheres (Kandel, 1991). 
Although there are several functions of the main segments of the CNS, the main role of the 
CNS in terms of balance control, is to serve as the integrating systern for the multiple sensory 
inputs and the resulting effector mechanisms. The remaining systems involved in balance 
control cowists of the effector system. The effector system includes the muscular system, 
efferent nervous system, joints, and the feet. Within each of these systerns, several deficits 
may result which contribute to instability and consequently falls (Table 1). It is essential to 
understand that any systernic disorder may contribute to falling, either by acting solely or on 
a combina tion of the elements comprising postural stability (Brumrnel-Smith, 2989; Kiel, 
1993). 
The relationship between the various components of the balance control system and 
the roles they play in the maintenance of stability has been depicted in Figure 1 (Patla et al., 
1992). This system is ccfisidered to be stable if it is able to return to its original position, or 
an alternative stable state of posture or motion, after the body has been perturbed in some 
manner; however, should the system not return to a stable position, disequilibrium results 
(Patla et al., 1992). Disruptions of any of the systerns involved in balance control can result 
in a decline in balance, and thus postural instability. Figure 2 expands on the concepts in 
Figure 1, and illushates the forces that affect standing and movement of the body. The CNS 
integrates al1 relevant incoming sensory information and subsequently determines the 
appropriate position of the body, and further sends appropriate neural impulses to the 
musculoskeletal system (Rhymes & Jaeger, 1988). Al1 movements of this system are 
perceived, and any necessary corrections are made. If the body and its segments are not kept 
in direct alignment, a fa11 will result (Patla e t  al., 1992; Rhymes & Jaeger, 1988). The activity 
of this closed-loop system in the prevention of falls is not only present during movement or 
in the presence of disturbing forces, but also d u h g  quiet standing (Rhyrnes & Jaeger, 1988). 
Table 1: Examples of Deficits within the Balance Control Systems 
Il Sensory Systems 
II Visual Svstem Deficits: 
cataracts or age-related changes in the lens 
macular degenerations 
alterations of depth perception attributed to unequal changes between the eyes 
Il - - - Propriocevtive Svstem: 
peripheral neuropathies (e-g., vitamin B,, deficiency; diabetes) 
unsteadiness due to cervical degenerative disease (e.g., cervical spondylosis which affects 
cervical mechanorecep tors) 
(1 Vestibular Svstem: 
dizziness due to age-related changes in the otoconia or to saccular degeneration 
loss of stability in the dark due to reliarice on visual system 
ear surgery or ear infection 
demen tia 
Parkinson's disease 
Il Ef fector System 1) Muscular Svstem: 
O age-related deciine in muscle mass and strength 
myopathy 
O myasthenia gravis 
II Efferent Nervous Svstem: 
motor neuron disease 
nerve root compression from degenerative disk disease 
osteoarthritis of the knees 
joint replacement with loss of usual range of motion 
II Foot Disorders: 
un trimmed nails 
bunions 
czllouses 
(adapted from Kiel, 1993) 
Figure 1: Schematic Diagram of the Various Components of the Baiance Control 
System and their Roles in the ~Maintenar.,: of Stability 
(adapted from Patia et al., 1992) 
Figure 2: The Forces Affecting Standing Balance 
S K E L E T A L  
SYSTEM 
Note: The CNS integrates the sensory input, determines the appropriate position of the 
body, and issues appropriate neural impulses to the muxuloskeletal system. 
(adapted Rhymes & Jaeger, 1988) 
Appendix 7: Consent Form for Intervention Study (Chapter 6) 
CONSENT FORM 
I have been assigned to the group and am interested in 
participaüng in this research projed I undentand that I will be assessed on several heakh 
and fitness measures, and mua amplete health questionnaires pnor to participation, after 
10 w e e k s  of participation, and at the end of the projed. I also realize that I will be . 
expected to cornplete a one-page weekly health information questionnaire from October 
1995 until March 1996. 
I do not hcld Grand River Hospital: Freeport Site, the Unive- of Waterloo, the Breithaupt 
Centre or the researchers and instnicton responsible for any injury that I rnay incur while 
pafticipat'ng within the intervention. I also understand that I rnay withdraw from the study 
at any tirne. should I wish to do so. My withdrawi from the study will not have an impact 
on any future assaciations that I rnay have with Grand River Hospital: Freeport Site, or the 
Breithaupt Centre. 
Addiaonally, I undentand that any information that the researchers obtain fmm me or from 
my participation in the pmject will be kept amfidentid and ! will not be identified personally 
in any report from this research. 
This project concerning health and wellness for seniors has receive ethics approval from 
the Office of Research at the University of Waterloo. Consequently, any commems or 
cornplaints that I rnay have regarding rny involvement within the project can be directed 
towards this office. 
-- - 




Appendix 8: Medical Consent for Intervention Study (Chapter 6) 
HOSPITAL 
Your patlmf , would U t  to partidPate fn an extrdse 
program that WU be conducteci at hfs/hu place of resfdence. Grand River Hospital's 
Rcsearch Department, the Ulliversity of Waterioo and the Ilving Younger Fouadation 
h m  the Brdthaupt Centre have collaborated to conduct a hdth  and wellness program 
for senfom fn the Kitchaxr-Waterioo regfon. The arudse portion of the pmject WU be 
conducteci fn 10 weeb. aith classes betng conducted biweekty for appradmateiy 45 
minutes pa session. The cost of the exc~dses ciasses. wkich wili begln in October 1995, 
has bem patd for by the researchus. Please read mer the expia.uaUon of the program 
fn order to dettrmirie whether p u  feei that your patient is able to partidpate. 
AU of the aPrclx classa WU be conducred wlthin a @masium A certlfied 
Btness inatnrctor wAI be leading the classes. &ch of the classes has been designed to 
chaUmge balance control impruve flWbUty. and to improre muscirlar strength and 
endurance. 
Thc balance p d o n  of the program. base2 on an extfdse program by Sharratt et 
aï (19921. haa been designed to: (1) imprwe muscvbr CO-ordination for the conml of 
balance and walldng, (2) to challenge the visual. vesUbular and ldnesthettc xnsory 
s y s t t m ~  as theg contribute to the control of balance. and (3) to incnase the strcngth and 
e n d m c e .  particuhtly stragth of the hlp glrdte muscles and the range of motion at the 
Mp joint Baiance control detexlorates wlth age (Horak et al. 1989) and is further 
compmmised by inactivie (Sharratt et aï., 1992). Rcscarch has shown that balance 
control fn alder adultr can be improved tbrough physical actMty, spedcaiiy with an 
aPrdse prescription that challenges the balance contmi systcm, and doea not demand 
intM.QiUe n e c m y  designcd to macase cafdiorespfratory fltness. Excrdses to be 
induded within thip partian of the program are: roddng ont0 the heels and then the 
tocs shiftine the body wdght fkom one fwt to the next with feet shoulder-width apart: 
marchirig wîlth ]mecs Mgh and the arms swinghg In a varie@ of motions; waiking or 
standing stla ahlle prctendlng to reach for objecto on a top shelf. mtddle sha and Ioar 
shelf: llftlag one k g  up and down (rcpeat) and then holdtng for a fm seconds; balandng 
on one fmoot; aafking aith big steps and arms swinging: Ucktng the leg out behlnd the 
back as the fwt is touched with the opposfte hand: klddng k g  up in front of body and 
touchîng with the oppoaite band: side steps while walldng (arms movîng): cross-over side 
stcps (ams nmlng); and matchlng in one place with the han& moving. 
The nrrihUty poflon of the program was designeci to imprwe the ange of motion 
a m d  the joints of the body. Given that fïexibtUtg is joint specik. flexibfiity exerdses 
have to k completed at a numbcr of muscle groups and their assodated joint stmctures 
&CSili. i991; Fax et al.. 1987). Spedec fiexlbiîity --es chosen indude: ne& 
rotations, shoulder glrth rotations. shoulder stretches. chest and shoulder stretches. 
b a d  the back ann mises. shoulder gtrth stretches. lateral flexion. stde lunges. Iower 
Ieg strc~cs,  a W e s  stretches. antalor th&$ seetches. slt and reach stretches. si- 
toc touches. stxaddle stretchea. quadriceps strctches. back smtches, modifieci hutdler 
seetches. altemativc groin stretches. lmee tu& and kunk rotations Wpaugh et aï.. 
199 1: FIbness and Amateur Sport Canada. Fax e t  aL. 1987). 
Rit -trnrrnce of muscular endurance and sQength 1s an Important issue -th 
-019. (pven that agîng to assodateci with a loas of lean weim Addftionally, the 
mtmnnce or &cement of th& cornpanent of phpicai fibuss enables individu& 
to perform taaka wlth Iess phyaiolog~ealstrr~ (ACSM. 19911. Thls pomon of the 
program, deslgned to increase muscubr endurance aild strength. has been comprised of 
a numbcr of mrdses. Emdses designed spedflcaYr to strengthen the hip a d l e  
muscuhture can be dcsczibed as foUows: (1) the ftrst M d s e  is comp1eted s i m g  on 
the ffoor wlth the Icga out-stntched. Each paradpant WIU wi@e forarard or backward 
wfth altemating movements of the hips: and (2) side leg U f b  WU be completed while in a 
side-lyiag position (Sharratt et aL. 1992). Examples of other exerdses deslgned for 
improveav~t of ovaall mwcubr endurance and strcngth W u d e :  wall push-aways. 
abdominal cacrdses. slngle lmee tucks. side leg raises. leg m. nont lmee W. &ont to 
side iifta and altcxnatlvc kg r-es Wpaugh et aï.. 1987; Fimess and Amateur Sport 
Carma Fox et al., 1987). 
It is important to point out tbat these exercîsea may be modiûed to be completed 
entirely seated in a chair or holding onto a bar for support. dependhg upon the stability 
and heaith I n n l s  of the senior. Although improving cardiovascular or endurance 
physical fftness fs not the facus of the program various walldng and marcbing exerdses 
be wd. These m e s  aim to impmve mriscle tone in the legs. to increase vigoui 
and to pmmotz rdaxation. in additton to dwdoptng heart-lung aidurance (Fïtuess and 
Amateur Sport Canada). 
Should aay minor -ce charge ($20.00 or lem) be assodated with the 
completion of thi, form. please send a bffl to muta Fletcher. dong with the cornpletd 
Pmidan's Rccommmdation Form to the Researeh Department at Grand River 
Hospf&1-Frceport Sfte. or retum the cornpleted form to your patient. Please send th& 
completed form by Septcmbu 25. 1995. ff possible. 
û you have any questions concenilng any hcet of the research project, inquiries 
can be dirrcted towards Ms. Paula Fletcher, M A  (725-0984) or J.P. Ktrcies, PbD. (888- 
4567 extension 2007). Thfs research project has recefved ethics clearance from the - - 
University of Waterloo. 
Thank p u  for your tfme and WC look f~mard to hearing nom pu. 
P â â  Fietcher, M A  
PHYSXCXAN'S RECOMMENDATïON FORM 
I han read the desdption of the exerdses that are a part of the research smdy 
that wlll be conducteci by Pauia FIetcher and John P. Hirdes. Ph.D. fkom Grand 
River Hospital's Research D e p m e n t ,  the University of Waterloo and the 
Bnithaupt Centre. 
Please drde one of the foiiowing: 
MY patknt, , may participate without 
resmction in all exercises fnvolved in the program conducted by 
Pauia Fletcher. M A  and John P. Hirdes. Ph.D. 
My patient. , may participate in the 
program conducted by PauIa Fletcher. MA. and John P. Hirdes. 
Ph.D.. *th the foiiowfng restrictfons: 
My patient. , may NOT participate in the 




Appendix 9: Questionnaire Developed for Intervention Study (Chapter 6) 
BACKGROUND INFORLMATTON QLESTTONNARIE 
The follorving questionnaire deals with issues that pertain to yourself, your background. your 
general health s t a t u  and üfestyle, and your paticipation in physical activity. Persona1 
information collected from this questionnaire will be kept confidential adn you will not be 
identified personaiiy in any reports arising from this research. Information that is used will 
be presented in group form. Participation in completing this questionnaire is voluntary, and 
p u  may refrain from answering any questions that you deem to be uncornfortable. Thank 
p u  for your time and help. 
Questions about YOU ... Please circle the correct response letter where appropriate or 
complete your response on the designated lines. 
1. Are you: 
(A) male 
(B) female 
2. What is your date of birth? (year/month/day) 
3. Wha t is your marital sta tus: 
(A) mamed (including a cornmon-law relationship)? 
(8) widowed? 
(C) divorced? 
(D) separa ted? 
(E) single (never married)? 
4. What has your üfe-time occupation(s) been? (Name up to three if applicable). 
5. What is the Iiighest level of education that you have attained? 
(A) elementary or less? 
(B) some secondary schooI? 
(C) secondary diploma? 
(D) some post-secondary? 
(E) comrnunity college? 
(F) one or more university degrees? 
continued ... 
6. Do you have any family members that you feei close to, and that you can taik to 
about any private issues, or that you can call if you are in need of assistance? 
(A) Yes 4 How many? 
(B) No 
T 
/. Do you have any fnends that you feel close to, and that you can talk to about any 
private issues, or that you can call if you are in need of assistance? 
(A) Yes + How many? 
(B) No 
Your LIFESTYLE ... Please circle the correct response letter where appropriate or complete 
your response on the designated lines. 
How long do you usually spend sleeping each night? 
hours 
Do you replarly have trouble going to sleep? 
(A) Yes 
(8) No 




10. Which of the following describes your experience with tobacco? 
(A) I have never smoked- 
(8) I stopped smoking cigarettes /cigars 
months/years ago. 
(C) I smoke agarettes/ugars occasionally. 
(D) 1 smoke agarettes/cigars per day. 
II. Whrch of the following describes you experience with akohol (beer or wine or liquor) 
the best? 
(A) 1 never drink alcohol. 
(B) 1 drink alcohol less than once a week. 
(C) 1 drink senrings of alcohol per day. 
(D) 1 drink servings of alcohol per week. 
12. Compared to other people your age, would you say that you are physically ... 
(A) more active? 
(B) as active? 
(C) less active? 
(D) do not know? 
NOTE: physical activity in question 12.1 pertains to activites that you complete at 
work, at home, and in your leisure time. It may include activities such as  
walking, gardening, washing windows, danang, golfing ... 
Your HEALTH ... Please circle the correct response letter where appropriate or 
complete your response on the designated lines. 
The next group of questions deal with F u r  health and issues that pertain to your health. 





1 Do you presently have: 
osteoporosis? 
+ skin allergies? 
asthma? 
persistent back pain? 
arthritis or rheumatisrn? 
other problems with joints? 
+ emphysema or bronchitis? 
epilepsy? 
+ high blood pressure? 
+ circulation problems? 
heart disease? 
diabetes? 
urinary or kidney problems? 
digestive problems? 
goiter or thyroid problems? 
eye pbiems? 
(e-g. cataracts, glaucoma) 
cancer? 
If yes, what kind of cancer? 
(8) Yes + for years 
(B) Yes + for years 
(B) Yes + for years 
(B) Yes + for years 
(B) Yes + for years 
(B) Yes + for years 
(B) Yes + for years 
(B) Yes + for years 
(B) Yes for years 
(B) Yes + for years 
(B) Yes + for years 
(B) Yes + for years 
(B) Yes + for years 
(B) Yes + for years 
(8) Yes + for years 
(B) Yes + for years 
(B) Yes + for a vears 
15. Do you have any other long-term illness(es) or impairment(s) not Listed above? 
(A) No. 
(B) Yes. Please specify the condition(s): 
con tinued ... 
16. Can you see well enough with glasses or contact Ienses (if needed) to recognize a 
tiiend on the other side of the street? 
(A) Yes 
(B) N o  
17. How many times a night do you get up to go to the bathroom? 
(A) O times 
(B) 1 time 
(C) 2-4 times 
(D) 5 or more times 
18. Are you currently taking any of the folloiving medications (circle where applicable): 
aspirin or similar pain relievers (includes arthritis medicine) 
tranquilizers, such as Valium 
diet pills or stimulants 
anti-depressan ts 
codeine, demoral, morphine 
medications for the heart or blood pressure 
cou& or cold remedies 
penicillin or similar antibiotics 
allergy medicine, such as sinutab 
anti-depressants 





19. In the past 12 months, were you injured in an accident around your home? 
19.1 Thinkllig about the most recent accident, what injuries did you experience (circle al1 
that apply): 







20. In the past 12 months, were you injured in an accident away from your home? 
(A) Yes 
(B) No 
20.1 Thinking about the most recent accident, what injuries did you experience (arcle al1 
that apply): 







22. How often would you Say you have failen within the past year? 
(A) Otimes 
(B) 1 time 
(C) 2 times 
(D) 3-4 times 
(E) 5 or more times 
Appendix 10: S H A W  (Chapter 6) 
The SHARP 
The foilowing questions are about how things have been going for you lateiy. Please circle 
"Yes" or "No" to indicate your response. 
During the past months have you felt ... 
~n high spin&? 
(A) yes 
(8) no 
Particularty content with your Me? 
( 1  yes 
(BI no 
Depressed or very unhappy? 
(A) yes 
(BI no 
Flustered because you did not knotv what was expected of you? 
(A) yes 
(BI no 
Bitter about the way your life has turned out? 
(A) yes 
(B) no 
Generally satisfied with how your life has turned out? 
(A) yes 
(BI no 
The SHARP (continued) 
The next questions deal with your general life eexpenences: 
1 am just as happy as when I was younger. 
(A) yes 
(B) no 
-4s I look back on my lile, I am fairly weii satisfied. 
(A) yes 
(B) no 
Things are getting worse as I get older. 
(A) yes 
(BI no 
Little things bother me more this year. 
(A) yes 
(BI no 
Life is hard for me most of the time. 
(A) yes 
(BI no 
1 am satisfied with my life today. 
yes 
(B) no 
Appendix 11: Tinetti's Balance Measure (Chapter 6) 
r b u  ro 3.1 ootut  ana :mc dcrignt 
n 4-10 aitmmat sui aooaa to au4 
rot1 JO ~ r n  .ma or iiom onia 
lomatnvlq lot iuOa4ci 
W n a a  10 uao umr ta sua* id 
aia u a u  ar nor r rmoam 
mormmaat 
Appendix 12: ABC Measure (Chapter 6) 
The AcS/ities-speciiic Bêiuice Ccriflcencz (ABC) Sdê* 
Instructions to Particibants 
Fcr e x 9  cf the fcllcwing. pfézsc indicors ycur 1we1 ci c=nfic!encs in cicicç the t c v i t y  
witRcct 1cs;flç your Zsirnc= cr becîmicç ~r,sts&y ty c.;ocshç one ci  Z e  ,zerc-rttge 
~ c i n r s  cn the sczie ?cm 0% tc îGO?'o. If ycc do ncr cïrror;dy eo tke ac5vity ir: qcêsLcn. 
W j  2fie imqine hcw cmfilent ycr: wcc!d Le i f  ycc ;?ad :c Cc ;fie acjvity. If ycr: ncmc!!y 
use a wzlkinç tid ic cc the zzivity cr hcld critc sccecne, rata ycur c=niiler;ce és ii ycu 
were GS~EÇ these succorn. If ycu htve or;y ccesücr;~ accur urswerin~ any ci c h  ~ZSCS. 
plesse zsk the adrl,inisntcr. 
Instructions for Scotinq 
Tie ABC is an -1 1 pcir;t s ~ i e  and rétinçs shavid csnsis; ci whale nunbers (O to 100) ?cf 
ecc3 item. Tcttl the rêtinçs (pcssiole rznçe = O tc i EûO) acd divile by 16 :O set erch 
subjcct's ABC scers. If a sukjec: çc=lifiet his/her rss;cnso ta items =. ,YI. R: 1, I! 4. 
cf %i 5 (difsrrnt rztincs - for "up" vs "down" cr "cntc;' vs "cf?'), solid separtte fatinss êcd 
uso the Icwest cmfi lencs cf the ?&O (2s this wiil limit the entire ~ ~ v i t y ,  fcr ~ S Z C C S  
likelihcod c i  using stzirs). 
'Pcwell LE & Myers AM. Trie Advitiés-speclfic Balance Confidence (ABC) Scale. J 
Gercntol Med Sci 1 ÇSS: 50 (1 ) : M28-34. 
tces yccr 
... walk acmss e ~zr'rtir,~ !ct tc the ruaII? a/ do 
... waik in a c:cwced mal1 Mer- pecple wpidly wâik p s t  ycu? 76 
... us buoped into by pesple as ycu walk thrccgh the rnall? - % 
... stl? onto or of: of an tsccIstcr while hclding onto a rciiinç? - ?6 
... stsp anto cr off zn eccslêtcr whiie hcllino onto pzfcak süch ther you cmnot 
hc l l  onto the rzilino? ?& 
Appendix 13: Diary Collection Sheet for Intervention Study (Chapter 6) 
Dlary for the Week of 
Please camplete this information sheet and return it to 
Please begin by describing how you felt the last week 





(E) Very Poor 
In the fast week wuld you describe yourself as: 
(A) Happy and interested in life 
(8) Somewhat happy 
(C) Somewhatunhappy 
(Dl Very unhappy 
in the last week. how would you descnbe your usual ability to remember things? 
(A) Able to remember most things 
(8) Somewhat forgetful 
(C) Very forgetful 
(D) Unable to remember anything a ail 
For the purpose of the next questions. please rote that a fail refen to 'an instance 
when ycu landed on the gmund or against an object. This does not include times you 
fell because of a sudden health problem (0.g.. heart a-), or being pushed over by a 
peson, heavy object or a violent blowm 
Please arcle the responses that apply: 
4. Did you fall this week: 
(A) Yes. Please cornplete the sections below. 
(B) No. Please mail in your questionnaire. 
please turn over... 
Ck!e the day(s) an which yau fell and indicate the apprournate tirne of day. 
(A) Sunday am or prn 
(8) arnor prn 
(C) Tuesday amor pm 
(D) Weânesday am or pm 
(E) ThuRday amor pm 
(FI F-Y amor pm 
(G) Sahriday am or Pm 






Filday Jocatio n: 
Saturday location: 
For the day(s) you fell, describe any injuries you experienced (e.g., bniise, cut. 





(E) Thursday : 
(F) Friday: 
(G) Saturday: 
As best as you can, please describe each fail, any syrnptorns you fet pnor to 
and after each fall, and the reasons why you think you fell (for example, if you 
tripped or slipped on a thmw mg, or if you felt di- before the Ml). You may use 
additional paper if necessary. 
